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ABSTRACT 
Organisations are becoming increasingly conscious of the fact that optimising the 
performance of the whole supply chain, instead of the individual organisations that constitute 
a supply chain, is the way to go. At the same time, uncertainty and changing customer 
expectations have made it abundantly clear that no single individual organisation has a 
monopoly over the efforts that lead to increased customer satisfaction. Products in Ghana’s 
downstream petroleum sector are mainly imported and therefore, susceptible to currency 
fluctuations. Furthermore, these products are undifferentiated, and the market, characterised 
with small margins making competition very keen, hence, internal efficiency and cost 
reduction are the keys to profits and survival. Though collaboration is one of the catalysts to 
competitive advantage and firm performance through cost reduction, how it relates to the 
dimensions its as antecedents and outcomes are, however, largely overlooked and neglected 
in the literature. Accordingly, it is inconclusive as to how the dimensions of collaborative 
culture, uncertainty and trust, influence supply chain collaboration as well as how supply 
chain collaboration influences the individual dimensions of collaborative advantage and firm 
performance in Ghana’s downstream petroleum sector.  
 
Drawing on the literature, this study, investigated the antecedents and outcomes of supply 
chain collaboration by examining through a comprehensive model, nine antecedents and 
seven outcomes of supply chain collaboration in the downstream petroleum sector. 
Collectivism, long-term orientation, power symmetry, uncertainty avoidance, benevolence, 
credibility microlevel uncertainty, meso-level uncertainty and macro-level uncertainty have 
been identified as the antecedents to supply chain collaboration. At the same time, process 
efficiency, business synergy, offering flexibility, quality, innovation, operational 
performance and financial performance were the outcome of supply chain collaboration. 
Theoretical underpinnings were drawn from Transaction Cost Economics (TCE), Resource-
Based Theory (RBT), Resource Dependency Theory (RDT), Contingency Theory (CT) and 
Extended Resource-Based Theory (ERBT) to design the framework for the quantitative 
study. 
 
 
v 
 
A mixed-methods approach, specifically the explanatory sequential mixed methods design 
made up of a quantitative survey of respondents, followed by semi-structured interviews, 
was adopted for the study. In the quantitative phase, a research model, made up of seventeen 
constructs, was developed and empirically tested, using the Partial Least Squares (PLS) 
approach to Structural Equation Modelling (SEM) with survey data of 166 usable responses. 
To further explain the quantitative findings, eight semi-structured interviews were conducted 
and analysed, using thematic analysis in the second qualitative phase of the study. Whereas 
SmartPLS 3 was used to examine the relationships among the constructs in the quantitative 
phase, Nvivo version 12 was used to analyse the semi-structured interview data in the second 
qualitative phase. The quantitative findings revealed statistically significant results for 
eleven out of sixteen hypothesised paths. The qualitative results converged with most of the 
hypothesised paths in the quantitative model. 
 
Given the findings, the study recommends that more considerable attention is given to 
collectivism, long-term orientation, power symmetry, uncertainty avoidance, micro-level 
uncertainty, meso-level uncertainty, macro-level uncertainty, credibility and benevolence if 
firms in the downstream petroleum sector are to encourage and promote supply chain 
collaboration. Moreover, the relationships between supply chain collaboration and the 
dimensions of collaborative advantage (i.e. process efficiency, offering flexibility, business 
synergy, quality and innovation) and firm performance (operational performance and 
financial performance) need careful attention, if managers in the petroleum downstream are 
to reap the benefits of supply chain collaboration. 
 
The contributions of this study are three-fold: first, the study contributes to the supply chain 
collaboration literature by answering the call for a sub-construct level exploration of the 
antecedents and outcomes of supply chain collaboration. The study’s second contribution to 
the supply chain collaboration literature is in the use of an explanatory sequential mixed 
methods design, involving a first quantitative phase and a follow-up second qualitative phase. 
Finally, the study provides a developing country perspective that augments the evolving 
literature on supply chain collaboration, its antecedents as well as its outcomes.  
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CHAPTER ONE 
INTRODUCTION AND BACKGROUND TO THE STUDY 
 
1.1 INTRODUCTION 
In this chapter, a summary of the study is presented by first presenting a discussion of the 
background to the study. Subsequently, the problem statement and the specific research 
questions emerging from the overall research question are presented. Next, is a statement of 
the research objectives emanating from the problem statement along with a discussion and 
justification of the research methodology used in this study. The delimitations, limitations in 
addition to the significance of the study are also explained. An explanation and presentation 
of the structure of the chapters in the study conclude this chapter. 
 
1.2 BACKGROUND 
Rapid developments in information communication technology (ICT), as well as 
globalisation, have resulted in organisations becoming increasingly conscious of the reality 
that optimising the performance of an entire supply chain, instead of the individual 
organisations that make up a supply chain, remains the way to go. Uncertainty, as well as 
changing customer expectations, have made it abundantly clear that no single individual 
organisation has a monopoly over the efforts that lead to increased customer satisfaction.  
 
Supply chain collaboration is the key for performance advances that result in sustained 
competitive advantage, which, subsequently, ends up with economic development (Cao & 
Zhang, 2012). Superior supply chain collaboration, where the capabilities of the upstream 
and downstream participants are leveraged, is the key to enduring and flourishing in this 
hyper-competitive business climate (Fawcett, Fawcett, Watson & Magnan, 2012). In the 
opinion of Cao and Zhang (2012), supply chain collaboration denotes the situation where 
more than one independent firm team up in planning as well as execute their supply chain 
activities. According to Fawcett, McCarter, Fawcett, Webb and Magnan (2015), 
collaboration does entail not only some amount of relationship amongst supply chain 
participants but also the sharing of resources that help in responding adequately to customer 
requirements. 
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Verdecho, Alfaro-Saiz, Rodriguez–Rodriguez and Ortiz-Bas (2012) claim that significant 
advantages and benefits are promised to parties engaged in supply chain collaboration since 
these relationships enable partners to gain complementary resources, share the risk, reduce 
product development costs thereby enhancing productivity and competitive advantage. It is, 
therefore, a truism that managing the flows that exist in a supply chain would not be possible 
with the absence of active and working supply chain relationships. 
 
Energy supply in Ghana has been characterised by uncountable cases of perennial petroleum 
product shortages (Ayelazuno, 2014). Players in the petroleum downstream supply chain 
have several reasons for the above, which include the difficulty that these companies face in 
securing letters of credit from the banks (Dovi, 2013.). To compound this problem, Ghana’s 
downstream petroleum sector is one that has been heavily regulated with prices of petroleum 
products until 2001 when the Automatic Petroleum Product Pricing Formula (APPPF) was 
introduced (Saari, Dietzenbacher, & Los, 2016). Consequently, there were calls for total 
deregulation of the petroleum downstream, thereby depoliticising that segment of the 
industry by allowing these firms to fix the fees charged for oil and gas products. 
 
According to Amponsah and Opei (2014), having met all set goals, but that of price, which 
is also being eliminated, petroleum sector deregulation in Ghana can be described as mainly 
successful, hence, reducing the state’s role in the petroleum sector to just a regulatory one. 
The National Petroleum Authority (NPA) ceded its power and authority to determine 
petroleum products prices to the Bulk Oil Distribution Companies (BDCs) and the Oil 
Marketing Companies (OMCs), allowing them to price their products (Ayelazuno, 2014). 
Furthermore, the deregulation was expected to eradicate government subsidies and 
depoliticise the sector. It was, therefore, anticipated that the deregulation exercise would not 
only promote competition by offering lower prices to consumers in Ghana but will also result 
in improving the efficiency of the downstream petroleum industry (Dovi, 2013). How then 
will these companies in the downstream petroleum sector survive the competition, through 
improving their efficiency, quality and customer satisfaction without collaborating with the 
other firms in their supply chain? As Christopher and Holweg (2011) argued, competition in 
business is no more between distinct organisations, but rather amongst supply chains. Hence, 
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the ability of supply chains to compete successfully depends heavily on their ability to 
collaborate. 
 
1.3 STATEMENT OF THE PROBLEM 
A common theme that runs through the literature on supply chain collaboration, its 
antecedents and outcomes, is the conceptualisation of the antecedents and outcomes of 
supply chain collaboration as an all-embracing composite. Calls for research on how the 
specific dimensions of culture, uncertainty and trust, influence supply chain collaboration, 
along with how supply chain collaboration predicts the individual dimensions of 
collaborative advantage and firm performance have been ignored (Zhang & Cao, 2018). 
These models, therefore, overlooked how the dimensions of these antecedents predict supply 
chain collaboration in addition to how supply chain collaboration predicts the dimensions of 
its outcomes. Hence, examining these relationships will help explore alternative models, 
thereby making the findings more useful for decision-makers (Cao & Zhang, 2012). 
 
Also, no evidence was found in the literature on the use of the mixed methods design in 
assessing how the antecedents of supply chain collaboration, namely, collaborative culture 
(see section 3.3.1 for detailed explanations), uncertainty (see section 3.3.2 for detailed 
explanations) and trust (see section 3.3.3 for detailed explanations) influence supply chain 
collaboration in addition to how supply chain collaboration influences its outcome, namely 
collaborative advantage (see section 3.4.1 for detailed explanations) and firm performance 
(see section 3.4.2 for detailed explanations). These studies(e.g. Kumar, Banerjee, Meena, & 
Ganguly, 2016),  are mostly quantitative hence focused primarily on whether collaborative 
culture, uncertainty and trust are predictors of supply chain collaboration or whether supply 
chain collaboration predicts collaborative advantage and firm performance (Seo, Dinwoodie, 
& Roe, 2016). Adopting a purely quantitative research design does not give a comprehensive 
picture of how and why collaborative culture, uncertainty and trust, influence supply chain 
collaboration, on the one hand, as well as how and why supply chain collaboration influences 
collaborative advantage and firm performance, on the other hand. This situation raises issues 
that pose validity risks relating to Common Method Variance (CMV), which occurs when 
associations between constructs are exaggerated or subdued due to the method used to 
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examine the constructs (Schindler & Burkholder, 2016). CMV can be problematic because it 
can lead to investigators into believing that there is an association between constructs where 
there is none, or that no association exists, where one exists, referred to as Type I and Type 
II errors respectively (Schindler & Burkholder, 2016). 
 
Besides, previous studies (e.g. Asree, Gopalan, & Zain 2016) that focused on manufacturing, 
shipping, and tourism industries with none were found that focused on the petroleum 
industry. 
 
Furthermore, existing literature on the subject matter appears to be highly informed by 
developed country experiences, thereby necessitating the conduct of research in a developing 
country setting to augment the evolving literature and contribute to the debate on the role of 
supply chain collaboration, its benefits along with its effect on performance. It will thereby 
allow for cross-country comparisons of results to aid the detection of country-specific 
enablers and inhibitors of supply chain collaboration, and the generalisation of common 
antecedents and consequences across countries (Asree et al., 2016). 
 
Therefore, against this background, this study, thus, sought to address the acknowledged 
shortcomings in the supply chain collaboration literature using a sequential explanatory 
mixed methods design through an assessment of how the specific dimensions of collaborative 
culture (i.e. collectivism, long-term orientation, power symmetry and uncertainty avoidance), 
uncertainty (i.e. micro-level uncertainty, meso-level uncertainty and macro-level 
uncertainty) and trust (benevolence and credibility) influence supply chain collaboration, 
besides how supply chain collaboration influences the specific dimensions of collaborative 
advantage (i.e. process efficiency, offering flexibility, business synergy, quality and 
innovation) and firm performance (operational performance and financial performance) of 
firms in Ghana’s downstream petroleum sector. While detailed explanations of the sub-
concepts of collaborative culture, uncertainty and trust are provided in sections 3.3.1, 3.3.2, 
and 3.3.3 respectively, the meanings of the sub-concepts of collaborative advantage and firm 
performance can be found in sections 3.4.1 to 3.4.2 respectively. 
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1.4 RESEARCH QUESTIONS 
In view of the background given above, the study sought to provide answers to the following 
broad question: 
 
What is the degree to which the dimensions of collaborative culture, trust and uncertainty, 
influence supply chain collaboration, and to what extent does supply chain collaboration 
influence the dimensions of collaborative advantage and firm performance in Ghana’s 
downstream petroleum sector?  
 
To help address the broad question, specific questions grouped into two separate categories 
were formulated. The first category of questions relates to the antecedents of supply chain 
collaboration, while the second category relates to the outcomes of collaboration. 
 
1.4.1 Antecedents of supply chain collaboration 
This section presents research questions relating to the dimensions of the antecedents of 
supply chain collaboration, namely collaborative culture, uncertainty and trust. They are: 
 
1. What is the degree to which the dimensions of collaborative culture influence supply 
chain collaboration in the downstream petroleum sector? 
2. To what extent do the dimensions of uncertainty influence supply chain collaboration 
in the downstream petroleum sector? 
3. What is the extent to which the dimensions of trust influence supply chain 
collaboration in the downstream petroleum sector? 
 
1.4.2 Outcomes of supply chain collaboration 
This section presents research questions relating to the dimensions of the outcomes of supply 
chain collaboration, namely collaborative advantage and firm performance. They are: 
 
4. What is the degree to which supply chain collaboration influences the dimensions of 
collaboration advantage in the downstream petroleum sector? 
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5. To what extent does supply chain collaboration influence the dimensions of firm 
performance in the downstream petroleum sector? 
 
1.5 RESEARCH OBJECTIVES 
In addressing the research questions, these underlisted research objectives were deemed 
appropriate: 
 
1. To examine the degree to which the dimensions of collaborative culture influence 
supply chain collaboration; 
2. To assess the extent to which the dimensions of uncertainty influence supply chain 
collaboration; 
3. To ascertain the extent to which the dimensions of trust influence supply chain 
collaboration; 
4. To determine the degree to which supply chain collaboration influences the 
dimensions of collaborative advantage; and 
5. To determine the extent to which supply chain collaboration influences the 
dimensions of firm performance. 
 
Consistent with the research questions and objectives, appropriate hypotheses for the first 
(quantitative) phase of this research are proposed in chapter four of this study. 
 
1.6 SIGNIFICANCE OF THE STUDY 
The first contribution of this study comes from its response to the call for a more 
multidimensional operationalisation of the antecedents and outcomes of supply chain 
collaboration (Cao & Zhang, 2012) because prior research only operationalised these 
constructs as an all-embracing composite. Accordingly, to the best knowledge of the 
researcher, this research is the first to explore, on the one hand, how the specific dimensions 
collaborative culture, uncertainty and trust influence, supply chain collaboration and, on the 
other hand, how supply chain collaboration influences the specific dimensions of 
collaborative advantage and firm performance. This will enable managers and policymakers 
in the downstream petroleum sector to direct attention not only to the specific dimensions of 
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collaborative culture, uncertainty and trust that significantly predict supply chain 
collaboration, but also the specific dimensions of collaborative advantage and firm 
performance that are outcomes of their supply chain collaborative efforts. 
 
Another noteworthy contribution of the study lies in the choice of the explanatory sequential 
mixed methods design in examining the relationships between supply chain collaboration, its 
antecedents and its outcomes, where a first quantitative phase is followed by a second 
qualitative phase that helps to explain and give context to the quantitative findings. 
 
This study is unique in several respects because it is the first attempt towards the gap in the 
collaboration literature about supply chain collaboration, its antecedents and outcomes not 
only within the Ghanaian downstream petroleum sector but also within the global 
downstream petroleum industry. Hence, it is the researcher’s view that this study brings to 
the fore the petroleum industry perspective besides helping identify the roles of supply chain 
collaboration, its antecedents and outcomes in the downstream petroleum sector. 
 
Another significant contribution of this research is that it augments existing research and 
knowledge on supply chain collaboration, its antecedents and its outcomes by providing a 
developing country perspective on the literature on supply chain collaboration, collaborative 
culture, uncertainty, trust, collaborative advantage and firm performance. The next section 
briefly explains the research methodology used for this research. 
 
1.7 RESEARCH METHODOLOGY 
This research examined how the dimensions of collaborative culture (collectivism, long-term 
orientation, power symmetry and uncertainty avoidance), uncertainty (micro-level 
uncertainty, meso-level uncertainty and macro-level uncertainty) and trust (credibility and 
benevolence) influence supply chain collaboration in addition to how supply chain 
collaboration influences the dimensions of collaborative advantage (process efficiency, 
offering flexibility, business synergy, quality and innovation) and firm performance 
(operational performance and financial performance), using a sample of respondents from 
Ghana’s downstream petroleum sector. A list of firms licensed and active downstream 
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operators (i.e. BDCs, OMCs and LPG marketing companies) was obtained from the National 
Petroleum Authority (NPA). This list was made up of the names of the firms, licence 
numbers, registered addresses, telephone numbers, emails, names of managing director, and 
other appropriate contact information. This list, therefore, served as the sampling frame for 
the study.  
 
1.7.1 Research philosophy and approach 
In line with the recommendations of Creswell and Plano Clark (2018), this research 
considered positivism and interpretivism as the most suitable research philosophies around 
which the study should be modelled. Two separate philosophies were chosen, because of the 
two separate strands that characterise explanatory sequential mixed methods design. In the 
first phase, a positivist perspective was employed in developing the research instruments, 
operationalising variables, analysing data as well as interpreting statistical results relating to 
the relationships between the antecedents of supply chain collaboration and supply chain 
collaboration, in addition to the relationship between supply chain collaboration and its 
outcomes. 
 
After a careful evaluation of the advantages and disadvantages of deductive, inductive and 
abductive inquiry, as well as the research topic, objectives and the philosophical assumptions 
underpinning this study, two separate approaches to theory development were deemed 
appropriate for this study. The deductive approach to theory development was adopted for 
the first quantitative phase, while the inductive approach was used for the second qualitative 
phase of the study. 
 
1.7.2 Research design and methodological choice 
The explanatory sequential design was adopted for this research because it sought to use 
qualitative results of the second phase to explain and validate the quantitative results of the 
first phase. As a result, implementation took place sequentially, starting, first, with the 
quantitative phase, followed by the qualitative phase. Primacy was given to the first 
quantitative strand (QUAN → qual) by using the results of the second qualitative strand to 
explain the results of the first quantitative strand. Hence, the follow-up explanations, variant 
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of sequential mixed methods research design was deemed most appropriate (Creswell & 
Plano Clark, 2018). The mixed-method research design was chosen as the research choice 
for this study, to investigate, first, how and why the dimensions of collaborative culture, trust 
and uncertainty, influence supply chain collaboration and, second, how and why supply chain 
collaboration influences the dimensions of collaborative advantage and firm performance in 
Ghana’s downstream petroleum sector. 
 
1.7.3 Analysis methods 
In the first quantitative phase, five different models (one for each research objective) were 
formulated and empirically tested, using Structural Equation Modelling (SEM) with survey 
data of 166 usable responses. SPSS version 22 and SmartPLS version 3.0 were used for the 
descriptive and demographic analysis as well as the SEM analysis, respectively. Thematic 
analysis was adopted for the second qualitative phase of the study, while Nvivo version 12 
was used to analyse the eight semi-structured interview data.  
 
1.8 DELIMITATIONS OF THE STUDY 
Displayed in Figure 1.1 are the boundaries of this study, which include the unit of analysis, 
sector and geographical scope. A more comprehensive overview of the downstream 
petroleum sector, the issues on deregulation and the motivation for choosing this sector are 
the focus of Chapter two.  
 
 
Figure 1.1: The scope of the petroleum downstream in this study 
Source: Developed by researcher 
 
1.8.1 Unit of analysis 
For this study, the dyadic relationship between firms in the downstream petroleum supply 
chain was the unit of analysis. These firms include BDCs, OMCs and Liquified Petroleum 
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Gas Marketing Companies (LPGMCs). The activities between these companies range from 
storage, distribution and marketing of petroleum products. 
 
1.8.2 The constructs understudy 
Another delimitation of the study is the construct under study. The antecedents of supply 
chain collaboration, whose dimensions are under study, include collaborative culture, 
uncertainty and trust. In contrast, the outcomes of supply chain collaboration, whose 
dimensions are considered are limited to collaborative advantage and firm performance. 
Hence, the constructs employed in this research include supply chain collaboration, the 
dimensions of collaborative culture, uncertainty and trust, besides the dimensions of 
collaborative advantage as well as firm performance. 
 
1.8.3 The population 
This was limited to only firms operating in Ghana’s downstream petroleum sector. Within 
the downstream sector, only firms that have been duly registered and licenced by the National 
petroleum authority were targeted. Further, due to constraints related to gatekeepers’ 
permission and other logistical issues, only BDCs, OMCs as well as LPGMCs were targeted. 
Therefore, the findings of the study are only generalisable in this context. 
 
1.8.4 Sectorial context of the study 
Supply chain collaboration in Ghana’s downstream petroleum was the context of this 
research. The role of the downstream petroleum sector, both domestically and internationally, 
is critical and, hence, cannot be overemphasised. It does not only help to reduce cost but also 
ensures the availability of petroleum products. Downstream petroleum supply chains are 
examined in this study, because of the unique functions they perform in distribution, storage 
as well as marketing of petroleum products. 
 
1.8.5 Geographical context of the study 
Ghana is the geographical context of the study. The downstream petroleum product supply 
chain in Ghana is one that was characterised by many perennial shortages of petroleum 
products (Ayelazuno, 2014). Among the reasons that were advanced for this situation were 
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the difficulties, the downstream players face in securing letters of credit from the banks 
because of the enormous debts they owe these banks (Dovi, 2013). This was because, until 
the years 2001 (partial deregulation through the introduction of the automatic price 
adjustment formula) and 2013 (full deregulation), Government heavily regulated everything, 
including petroleum prices, which should have been ordinarily determined by market forces. 
Total deregulation resulted in stiff competition amongst the downstream petroleum supply 
chains and, to survive this competition, supply chains must improve their efficiency, quality 
and responsiveness through supply chain collaboration since competition in business is no 
more between distinct firms, but rather amongst supply chains (Christopher & Holweg, 
2011). Hence, the key to winning this competition depends heavily on collaboration. 
 
1.9 ORGANISATION OF THE STUDY 
This study is made up of nine chapters namely, introduction and background, research 
context, literature review, theoretical underpinnings, research methodology, quantitative 
analysis and findings, qualitative analysis and findings, discussion and integration of findings 
as well as conclusion and recommendations. Figure 1.2 exemplifies the organisation and 
arrangement of the chapters in this study, as discussed in the subsequent sections. 
 
 
 
Figure 1.2: Structure of this study 
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Chapter one (Introduction) presents the background to the study, problem statement, research 
objectives, research questions, aims of the study, contribution as well as the organisation of 
the study. Chapter two (The Research Context) explores the downstream petroleum sector 
and presents a review of literature, specifically on the downstream petroleum supply chain. 
Chapter three (Literature Review) presents a review of relevant literature on supply chain 
collaboration, its antecedents (i.e. collaborative culture, uncertainty and trust) and outcomes 
(i.e., collaborative advantage and firm performance). Chapter four (Theoretical Framework) 
discusses pertinent theories by describing their relationship and impacts on supply chain 
collaboration, its antecedents along with its outcomes, as discussed in the preceding chapter. 
These theories serve as the basis of the study in conceptualising the proposed research model. 
Chapter five (Research Methodology) explains the research methodology employed in 
addressing research questions and objectives. It describes the research design, research 
philosophy, as well as the specific research methods adopted for both the first phase 
(quantitative) and the second phase (qualitative) of the study. 
 
Chapter six (Quantitative Findings) presents the findings from the first (quantitative) phase 
of the study. These include the results of the factor analysis, assessment of the measurement 
and structural models. Nine out of the sixteen hypotheses that were tested relate to the 
antecedents of supply chain collaboration (i.e. four for the dimensions of collaborative 
culture, three for the dimensions of uncertainty and two for the dimensions of trust). The 
remaining seven hypotheses relate to the outcomes of supply chain collaboration (i.e. five for 
the dimensions of collaborative advantage and two for the dimensions of firm performance). 
 
Chapter seven (Qualitative Findings) presents the findings from the second (qualitative) 
phase of the study. This is organised in line with the themes that emerged from the analysis 
of interview transcripts. Precisely, it indicates the dimensions of collaborative culture, 
uncertainty and trust that are crucial lead to supply chain collaboration as well as the 
dimensions of collaborative advantage and firm performance that are vital outcomes of 
supply chain collaboration. Chapter eight (Discussion and Integration Findings) presents 
integration and discussions of the findings from the first (quantitative) and the second 
(qualitative) phases of the study in line with the research objectives. Consistent with the 
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research objectives, summaries of the main findings are also presented. Chapter nine presents 
the conclusions and recommendations of the study based on the findings from the first and 
second phases of the study and the theoretical framework. It also offered a summary of the 
answers to the research questions besides making appropriate recommendations and 
suggestions for future research.  
 
1.10 CONCLUSION 
This chapter provided the foundation of this study by logically justifying the research design, 
approach, objectives and methodology. It provided the context and background that gave rise 
to the gap in the literature that necessitates this study. The significance of the study, in 
addition to the delimitations of the study, was also discussed in this chapter. Grounded in the 
foundation laid in this chapter, Chapter two discusses the research context and associated 
topics. Figure 1.3 shows how this chapter links up with the next chapter (Chapter two) in the 
study. 
 
 
 
Figure 1.3: Direction from chapter one to chapter two 
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CHAPTER TWO 
THE RESEARCH CONTEXT 
 
2.1 INTRODUCTION  
The research context of the study is discussed in this chapter. It begins with an overview of 
the petroleum sector and its operations in Ghana in the first section. This is followed by an 
assessment of Ghana’s petroleum downstream. The main players in this sector are discussed 
in the third section, while the importance of the downstream petroleum sector is discussed in 
the fourth section. The supply and demand of petroleum products in Ghana is discussed in 
the fourth section. The final section concludes the discussion of this chapter. Figure 2.1 
demonstrates the position of this chapter in the study. 
 
 
 
Figure 2.1: The position of chapter two in this study 
 
2.2 BACKGROUND OF GHANA’S DOWNSTREAM PETROLEUM SECTOR 
Energy supply in Ghana has been characterised by uncountable cases of perennial petroleum 
product shortages (Ayelazuno, 2014). Players in the petroleum downstream supply chain 
have several reasons for these problems. These include the difficulty that these companies 
face in securing letters of credit from the banks (Dovi, 2013) To compound these problems, 
Ghana’s downstream petroleum sector is one that has been heavily regulated with prices of 
petroleum products being regulated until 2001 when the Automatic Petroleum Product 
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Pricing Formula (APPPF) was introduced (Saari, Dietzenbacher, & Los, 2016). This 
approach was said to be more market efficient, which had the National Petroleum Authority 
(NPA) responsible for determining prices of petroleum products in tandem with the APPPF, 
thereby ensuring that increases in world petroleum prices and depreciation in the cedi are 
fully captured in prices that consumers pay for petroleum products (Amponsah & Opei 2014). 
 
This formula has, however, been contentious. This is because of its lop-sided direction in 
pricing, where prices of petroleum products typically increase in response to higher world 
prices but seldom reduce when the opposite happens (Amponsah & Opei 2014). This, 
coupled with some level of political interference in the pricing regime, resulted in the public 
questioning the formula (Kopinski, Polus & Tycholiz, 2013). Likewise, there was a lack of 
competition in the sector, since prices were fixed and profit margins were also fixed hence 
Bulk Distribution Companies (BDCs) and Oil Marketing Companies (OMCs) had little to do 
in improving efficiency as well as competition (Kopinski et al., 2013). Consequently, there 
were, therefore, calls for total deregulation of the sector, which should include price, thereby 
depoliticising that segment of the industry by allowing these firms to fix the fees charged for 
oil and gas products. Deregulation refers to the elimination of controls from a segment of an 
economy by allowing market forces to ascertain prices of products in an industry or a sector 
of an economy (Saari et al., 2016). According to Amponsah and Opei (2014), having met all 
set goals but that of the price, which is also being eliminated, the petroleum sector 
deregulation in Ghana can be described as mainly successful. 
 
Hence, it reduced the state’s role in the petroleum sector to just a regulatory one. The NPA 
ceded its power and authority in determining prices of petroleum products to the BDCs and 
the OMCs, allowing them to determine the prices of their products (Ayelazuno, 2014). 
Furthermore, the deregulation was expected to eradicate government subsidies and 
depoliticise the sector. It is, thus, anticipated that the deregulation exercise would not only 
promote competition by offering lower prices to consumers in Ghana but will also result in 
improving the efficiency of the downstream petroleum industry (Dovi, 2013). How, then, 
will these companies in the downstream petroleum sector survive the competition, through 
improving their efficiency, quality and customer satisfaction without collaborating with the 
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other firms in their supply chain? There is, therefore, the essential need to collaborate in the 
downstream petroleum sector. As Christopher and Holweg (2011) argued, competition in 
business is no more between distinct organisations but rather amongst supply chains. Hence, 
the ability of supply chains to compete successfully depends heavily on their ability to 
collaborate. 
 
2.3 OVERVIEW OF DOWNSTREAM PETROLEUM SECTOR OPERATIONS 
The petroleum sector is usually divided into three main sectors, specifically, the upstream, 
mid-stream as well as downstream (Lima, Relvas, & Barbosa-Póvoa, 2016). The upstream 
sector is made up of companies undertaking the functions of prospecting, exploration, 
production and the transportation of crude from the place of extraction to the refineries. 
Hence, upstream activities in the petroleum sector involve activities, such as searching and 
discovering the crude, extracting, production, as well as the transportation of the crude to the 
refinery (Ofori, 2015). The mid-stream sector activities are mainly done at the refineries 
where the crude is processed and converted into refined products. The midstream sector is 
made up of firms undertaking the functions of converting the crude oil into refined petroleum 
products or extracting the refined petroleum products from the crude. The participants in the 
mid-stream sector are refineries that connect the upstream and downstream participants. The 
downstream sector includes companies that ensure that the refined product is stored and made 
available to the consumer in the right condition. As a result, firms in this sector are engaged 
in the storage, distribution and the marketing of refined petroleum products. 
 
2.4 CONFIGURATIONS OF THE DOWNSTREAM PETROLEUM SECTOR 
The debate about the classification and composition of the petroleum supply chain into either 
two or three sectors is a long-standing one in the literature (Lima et al., 2016). The petroleum 
supply chain can be categorised into three different categorisation schemes (Sahebi, 2013). 
The first (see Figure 2.2) splits the petroleum supply chain into three categorisations – the 
upstream, the midstream as well as the downstream segments, where the activities that take 
place in the refinery and petrochemical plants constitute the mid-stream segment. 
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Figure 2.2: First categorisation of the petroleum downstream 
Source: Adapted from Fernandes, Relvas, & Barbosa-Povoa (2014) 
In the second categorisation (see Figure 2.3), the petroleum supply chain is divided into two 
separate categorisations – the upstream and the downstream segments submerging the mid-
stream activities undertaken in the refineries as well as the petrochemical plants, under the 
downstream (Sahebi et al., 2013). 
 
 
Figure 2.3: Second categorisation of the petroleum downstream 
Source: Adapted from Fernandes et al., 2014 
 
The last categorisation(see Figure 2.4), like the first, also classifies the petroleum supply 
chain into three sectors, namely, the upstream sector, mid-stream sector as well as 
downstream sector, though the mid-stream sector here denotes the transportation of crude 
from the upstream to storage facilities (Fernandes et al., 2014).  
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Figure 2.4: Third categorisation of the petroleum downstream 
Source: Adapted from Fernandes et al., 2014 
 
2.5 GHANA’S DOWNSTREAM PETROLEUM SECTOR OPERATIONS 
Ghana’s downstream petroleum industry follows the second configuration (Figure 2.3). It 
divides the petroleum sector into two sectors: the upstream and the downstream sectors by 
submerging the traditional mid-stream sector under the downstream sector. Hence, the 
downstream sector operations include crude oil transportation and refinery operations in 
addition to the traditional downstream operations such as storage, transportation, distribution 
and retailing of finished products. This study, therefore, focuses the second configuration 
because it examines Ghana’s petroleum downstream sector, which follows the second 
configuration (Figure 2.3). The subsequent sections present a discussion of the composition 
of the downstream petroleum sector. 
 
2.5.1 The Tema Oil Refinery (TOR) 
Founded way back in 1963, the Tema Oil Refinery is the only oil refinery in Ghana charged 
with the duty of converting or refining crude oil into finished products. It had an initial 
maximum refining capacity of up to 28,000 barrels per day in 1990, but in the year 2000, its 
capacity was increased to 45,000 barrels per (Kastning, 2012). This notwithstanding, the 
refinery rarely operates to full capacity in recent times owing to its vast unfulfilled debt 
obligations. As a result, refining crude at the refinery is no longer seen as a profitable 
endeavour (Ofori, 2015). 
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2.5.2 The Bulk Distribution Companies (BDCs) 
These companies have the mandate to engage in the primary storage and distribution of 
refined petroleum products. These refined products come from two primary sources, refined 
products from the Tema Oil Refinery as well as finished products imported to supplement 
the inadequate supply from the Tema Oil Refinery. These finished products are then 
distributed to the oil marketing companies. To operate as a bulk distribution company in 
Ghana, one needs to be licensed by the sector regulator – The National Petroleum Authority. 
 
2.5.3 Oil Marketing Companies (OMCs)  
Oil Marketing Companies play the role of an intermediary between the BDCs and the end-
users of petroleum products by engaging in the secondary storage as well as distribution. This 
secondary distribution of refined petroleum products is carried out mostly by oil service 
stations owned mainly by the OMCs. Distribution is done using several bulk road vehicles 
to the oil service stations spread all over the country. Like the BDCs, the OMCs have an 
industry association called the Association of Oil Marketing Companies (AOMCs) whose 
membership is made up of all OMCs and Liquified Petroleum Gas (LPG) marketing 
companies. It aims not to only direct and shape policy and regulation in the petroleum 
downstream, but to undertake research that benefits as well as develops the petroleum 
downstream.  
 
2.6 PETROLEUM PRODUCT CONSUMPTION 
This section presents results on national patterns of petroleum products in Ghana. National 
consumption patterns are based on data covering a period of 20 years, from 1999 to 2018. 
The section begins with a discussion of the trends in national consumption of petroleum 
products from 1999 to 2018. 
 
2.6.1 Petroleum product consumption trend 
The results presented in Figure 2.5 show that almost all petroleum products have recorded 
an increase in consumption since 1999. The general trend shows the rising movement of each 
product, the consumption levels in litres, recorded on the vertical axis with the years on the 
horizontal axis. The results show that the consumption of fuel oil has increased by 110% 
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since 1999, from a consumption level of 66,680,630 litres in 1999 to 140,361,853 litres in 
2018. The results also show an almost 160% increase in the consumption of Premium Motor 
Spirit (PMS) since 1999. The consumption level had risen from an initial figure of 
821,106,489 litres in 1999 to 2,132,981,520 litres in 2018. The rise in the consumption of 
PMS can be attributed to the rise in the use of private vehicles in Ghana that depends on the 
use of petrol. However, the results from the figure show a 29% decrease in the consumption 
of Automotive Gas Oil (AGO) since 1999. The national consumption has fallen from 
57,330,900 litres in 1999 to 40,613,572 litres in 2018. This could be attributed to the 
preference for petrol instead of diesel-fuelled vehicles in Ghana. Figure 2.5 also shows a 96 
per cent fall in the consumption of kerosene from 158,009,536 litres in 1999 to 6,161,000 
litres in 2018, while LPG consumption has increased by 800% from 43,502,800 litres in 1999 
to 394,352,885 litres in 2018. The results show a shift from the use of kerosene to LPG, 
especially for household use. This shows a positive outcome of the commitment of the 
government to promote the use of LPG as a means of protecting the environment. 
Furthermore, premium has recorded a 174% increase in consumption since 1999, from an 
initial consumption of 605,810,210 litres in 1999 to 1,662,436,300 litres in 2018. There has 
also been a 103% increase in the consumption of premix since 1999. The consumption of 
Premix was 36,026,014 litres in 1999, and it was 73,291,500 in 2018, rising from a small fall 
in 2017. 
 
The rise in the consumption of premix is linked with increased fishing activities within the 
Ghanaian fishing communities and the government’s commitment to subsidise the cost of 
premix. Finally, the results also showed an increase in the consumption of Aviation Turbine 
Kerosene (ATK) by almost 120% from consumption of 113,511,950 litres in 1999 to 
248,538,100 litres in 2018. The rise in the consumption of ATK is associated with the fuels 
and refuels of all airlines which come to Ghana. 
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Figure 2.5: National Consumption trend by product 
Source: Developed by researcher 
2.6.2 Petroleum product supply and demand  
Figure 2.6 shows that PMS is the largest consumed petroleum product from 1999 to 2018, 
contributing 47% of the total petroleum product consumption in Ghana. The consumption of 
PMS could be due to a huge number of vehicles that use petrol in Ghana as compared to 
diesel (AGO, only 2%). The second most consumed petroleum product in Ghana based on 
the results in Figure 2.5 is Premium fuel, 34%. And this is followed by LPG (6%). The rise 
in the consumption of LPG indicates some improvement in the LPG promotion program by 
the government of Ghana. Kerosene, fuel oil, premix and AGO account for 2% of total 
petroleum product consumption each. 
 
Figure 2.6: Petroleum products consumption by product 
Source: Developed by researcher 
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2.7 WHY THIS CONTEXT  
Academic literature as presented in sections 3.2, 3.3, 3.4 and 3.6 on the antecedents and 
outcomes of supply chain collaboration suggests that, so far, there has been no attempt at 
exploring the antecedents and outcomes of supply chain collaboration, not only within the 
downstream petroleum sector but also from the perspective of a developing country. 
Nonetheless, this is an essential context because petroleum products are critical input to all 
businesses in most economies (Farkas & Yontcheva 2019). However, this research context 
is essential because the downstream petroleum sectors of both developed and developing 
countries are significant in ensuring energy security as well as price stability in general 
(Awunyo-Vitor, Samanhyia, & Addo Bonney, 2018). Consequently, the motivation for 
choosing Ghana as the context for the study was twofold; first, the researcher is a Ghanaian, 
which has facilitated easy access to Ghanaian data sources; and second, the study provides a 
developing country data and perspective to the SCC literature for improved generalisability. 
Therefore, a study of the antecedents and outcomes of SCC in such a context is key to 
enhancing the understanding by owners, managers, and policymakers (such as the national 
petroleum authority) in the downstream petroleum sector.  
 
2.8 CONCLUSION  
Chapter 2 presented an overview of Ghana’s petroleum downstream. It presented a 
discussion on the background to the downstream petroleum sector in Ghana, an overview of 
Ghana’s petroleum downstream, configurations of the petroleum downstream, downstream 
petroleum sector operations as well as petroleum product consumption trend in Ghana. These 
provided an exciting context to assess on the one hand, how the dimensions of collaborative 
culture, uncertainty and trust influence supply chain collaboration, and on the other hand, 
how supply chain collaboration influences the dimensions of collaborative advantage and 
firm performance of firms in Ghana’s petroleum downstream. Figure 2.7 shows the link from 
chapter two to chapter three. 
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Figure 2.7: The link from chapter two to chapter three 
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CHAPTER THREE 
LITERATURE REVIEW 
 
3.1 INTRODUCTION 
This chapter presents a review of literature on supply chain collaboration, its antecedents and 
its outcomes. As a result, this chapter is structured as a stand-alone in this study, which would 
be valuable to readers who are interested in reading about supply chain collaboration, its 
antecedent and outcomes. That notwithstanding, the key function of this chapter is to serve 
as the foundation of this study regarding concepts and literature. It defines the concepts of 
supply chain collaboration, drivers of supply chain collaboration, advantages of supply chain 
collaboration, types of supply chain collaboration and disadvantages of supply chain 
collaboration. Furthermore, it reviews the dimensions of supply chain collaboration 
collaborative, uncertainty, collaborative advantage and firm performance. The location of 
this chapter in this research is displayed in Figure 3.1. 
 
 
 
Figure 3.1 The position of chapter three in this study 
 
3.2 SUPPLY CHAIN COLLABORATION (SCC) 
Supply chain collaboration represents the development of intimate, long-standing 
relationships that enable members of a supply chain to come together and share resources, 
data, as well as risk in accomplishing shared goals and objectives (Ralston, Richey & Grawe, 
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2017). Alternatively, Hui, He-Cheng and Min-Fei (2015) defined supply chain collaboration 
to mean extent of purposeful partnerships between firm other members of its supply chain to 
enhance their ability to administer internal as well as external operations to achieve an 
effective and efficient flow of goods, services, information and decisions. 
 
Furthermore, SCC denotes the capacity to operate across the organisational borders in 
creating and managing inimitable but cost-effective processes, hence viewed as a cause of 
variation in firm performance (Zu’bi, Tarawneh, Abdallah & Fidawi, 2015). The prime aim 
of SCC is to highlight how to enhance the efficiency of inter-organisational supply chain 
relationships from supplier to consumer by stressing the organisational relationships of the 
various activities in the supply chain (Ataseven, & Nair, 2017). It is a situation where 
multiple firms within a supply chain work together to accomplish their collective goals and 
objectives (Piboonrungruj & Disney, 2015). It is acknowledged that supply chain 
collaboration produces incredible outcomes leading to the point where there exists no border 
between members of the supply chain. Moreover, collaboration has been viewed not only as 
the catalyst behind effective and proficient management of the supply chain, but also as the 
eventual core capability in a contemporary global economy (Banchuen, Sadler, & Shee, 
2017). Also, collaboration is viewed not only as a stalwart of supply chain management but 
also as the first path to sustained competitive advantage (Trkman, Budler & Groznik, 2015). 
The rationale behind supply chain collaboration is that supply chain members have the same 
objective of ensuring that products are delivered timeously and at the lowest price possible. 
(Hui et al., 2015). It inspires supply chain members to participate in activities such as shared 
preparation, information sharing and communal preparation (Blome, Paulraj, & Schuetz, 
2014). As well, participation in supply chain collaboration enables partners access cost 
reduction as well as improve decision making and implementation (Hui et al., 2015). 
 
Traditionally, there exists a linear flow of resources within the supply chain with the 
limitation of visibility and relationship. In contrast, all supply chain partners have incomplete 
information concerning other partners making the control of resources and collaborative 
behaviour across the supply chain a primary goal (Brahm, & Tarzijan, 2016). Increasingly, 
in recent years, supply chain members have begun coordinating the production as well as 
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distribution practices to ensure collaboration instead of independence in the management of 
internal resources (Hui et al., 2015). Trust, effective communications and commitment are 
the prerequisites of any productive supply chain collaboration, where, laid down duties as 
well as conflict resolution procedures are defined (Hui et al., 2015). Supply chain 
collaboration is commonly divided into two key classifications, namely vertical collaboration 
and horizontal collaboration (Saenz, Ubaghs & Cuevas, 2015). Vertical collaboration refers 
to all collaborating activities between a firm and its downstream and upstream partners, 
including other service providers. In contrast, horizontal collaboration encompasses 
collaborating activities between firms from diverse supply chains, whether competitors or 
non-competitors (Piboonrungroj & Disney, 2015). 
 
Horizontal supply chain collaboration denotes the collaborations amongst firms operating at 
the same level of a supply chain. It is the collaboration between two or more competing firms 
(Saenz et al., 2015). Firms operating in the same industry are seen as adversaries who 
compete for the same customers by offering similar goods and services, hence have no chance 
of working together in a way that enables them to take advantage of available opportunities 
(Piboonrungroj, 2012). Horizontal collaboration is further categorised into intra-sector and 
inter-sector collaboration (Jeng, 2015). Intra-sector supply chain collaborations relate to all 
forms of collaborations involving organisations in the same trade or industry classification. 
Inter-sector supply chain denotes all forms of collaborations involving organisations in 
different trades or industry classification but located within the same tier (Jung, Peeters, & 
Vredeveld, 2018). Vertical supply chain collaboration represents all forms of collaborations 
between firms and their other downstream and upstream supply chain members from whom 
inputs are obtained and to whom outputs are sold (Jung et al., 2018). It is essentially any 
collaborative relationship between a buyer and a seller. There are two primary forms of 
vertical collaborations, namely, upstream supply chain collaboration and downstream supply 
chain collaboration (Piboonrungroj & Disney, 2015). Upstream collaborations refer to 
collaborative activities between a firm and the suppliers of its inputs (Jung et al., 2018). This 
is needed to ensure that there is a constant and consistent supply of inputs. Downstream 
supply chain collaborations denote all collaborative activities between a firm and its 
customers (Jeng, 2015). 
 
27 
The focus of this research is on vertical collaborations between Ghana’s downstream 
petroleum sector participants. An example is the collaboration between BDCs, OMCs and 
LPG marketing companies (LPGMCs) where the OMCs and LPCMCs are customers of the 
BDCs. 
 
3.2.1 Drivers of SCC 
The divergence in supply chain collaboration ranges from highly casual and independently 
driven, to exceptionally cohesive and intimate relationships (Jung, Peeters, & Vredeveld, 
2018). Supply chain collaboration becomes exceptionally beneficial when it takes place 
under situations where there is heightened uncertainty (Zu’bi et al., 2015). In highly 
unpredictable markets, very intimate collaboration amongst supply chain partners becomes 
highly effectual (Jung et al., 2018). The strategic and operational importance of supply chain 
collaboration cannot be overemphasised as it serves as an enabler for supply chain members 
to become highly competitive (Nair, Jayaram & Das, 2015). It is, therefore, not surprising 
that Banchuen et al. (2017) posits that supply chain collaboration positively influences firm 
performance, while other academics (Kumar & Rahman, 2015) established that supply chain 
collaboration leads to operational performance improvements.  
 
3.2.2 Advantages of SCC 
This section presents the advantages of supply chain collaboration including, operational 
performance, service quality and logistics performance improvements besides risk reduction. 
Supply chain collaboration is widely acknowledged to result in increases in firm performance 
(Banchuen et al., 2017). Through collaborative exchanges with supply chain partners, firms 
can achieve better results compared to if they were working alone (Scholten & Schilder, 
2015). These results comprise improved levels of responsiveness and service level 
improvements (Nair et al., 2015). Also, an envisaged outcome of supply chain collaboration 
is improved service levels and enhanced responsiveness. This is possible when precise and 
appropriate information flows through the supply chain (Banchuen et al., 2017). Firms 
anticipate that collaborative programmes amongst supply chain members will result in higher 
echelons of responsiveness and service level enhancements (Ataseven & Nair, 2017). One 
more frequently anticipated advantage of supply chain collaboration comes from the 
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diminution of supply chain expenses associated with inter-organisational activities, inbound 
and outbound inventory and production (Zu’bi et al., 2015). Supply chain literature is replete 
with numerous advantages of enhanced supply chain collaboration, including improvements 
in logistics activities (Brahm & Tarzijan, 2016). Furthermore, achievements of past and 
present collaboration efforts are likely triggers of increased collaborative activities in the 
future (Nair et al., 2015). Another benefit of supply chain collaboration is risk mitigation as 
it leads to the removal of supply chain bottlenecks, such as the Bullwhip effect (Blome et al., 
2014). Besides, these are benefits that are reachable through possible advanced echelons of 
supply chain collaboration (Barasa, Simiyu & Iravo 2015). 
 
3.2.3 Disadvantages of SCC 
Supply chain management literature is abounding with numerous advantages of supply chain 
collaboration. This notwithstanding, other researchers contend that supply chain 
collaboration is not always beneficial (Jeng, 2015). There are costs in terms of transaction 
costs that impact on the association between supply chain collaboration and firm performance 
(Kumar et al., 2016). Nevertheless, supply chain collaboration has been praised as a result of 
its role in supply chain sustainability (Pradabwong, Braziotis, Tannock, & Pawar, 2017). 
Fawcett et al. (2012) argued that supply chain collaboration should be seen as a gamut which 
should be seen as ranging from product level through to level of demand and finally to 
geographical spread. 
 
3.2.4 Dimensions of SCC 
Distinct forms of collaborative methodologies such as the sharing of information, alignment 
of incentives and the harmonisation of decisions exist in supply chain management research 
(Kumar et al., 2016). Similarly, the components of supply chain collaboration can be 
classified, using different benchmarks, for instance, the alignment of incentives, sharing of 
information and shared objectives (Cao & Zhang, 2012). The dimensions of SCC will be 
operationalised, using Cao and Zhang (2012) seven dimensions of  SCC as well as 
Piboonrungruj (2012) ten dimensions of SCC. The various dimensions of supply chain 
collaboration are discussed in the subsequent paragraphs. 
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Information sharing: The importance of the function of information sharing in the SCC 
literature cannot be overemphasised, accounting for why it has been an extensively studied 
phenomenon in supply chain literature (Liao, Kuo & Ding, 2017). One of the underpinning 
principles of any successful collaboration is the degree to which information is shared 
amongst the collaborating partners. This is because a higher degree of interdependence is 
based on the degree to which information is shared. Information sharing is labelled the spirit, 
quintessence, nerve centre, critical ingredient, essential requirement and the foundation of 
collaborative activities in the supply chain (Cai, Huang, Liu, & Liang, 2016). Collaborations 
become successful when all forms of information including information on demand, new 
products, customers as well as long term plans are shared promptly throughout the entire 
supply chain (Pradabwong et al., 2017). Supply chain academics contend that the type of 
information disclosed in supply chain collaboration is one that is exclusive, implicit and all-
inclusive compared with operation facts in the form of price and quantity traded in 
transactional interactions (Cao & Zhang, 2012). Transparency of information, which denotes 
the ability of collaborative partners to execute business transactions in a way that 
accomplishes the obligations of shared business processes, is a competent means to 
responding to distortions in-demand data (Mlaker, Gorenak & Potočan, 2015). 
 
Furthermore, information sharing denotes the degree to which supply chain partners disclose 
to each other, different forms of germane, precise, comprehensive as well as proprietary 
information in a timely fashion (Mlaker et al., 2015). In other words, information sharing has 
been characterised by the Michigan State University (1995) as the readiness to make 
proprietary as well as general information accessible to firms establishing supply chain 
partnerships (Pradabwong et al., 2017). Information sharing has been, mostly, theorised 
based on the partner's ability to plan as well as monitor collaborative activities (Cai et al., 
2016). Further, the disclosed information in a supply chain is a catalyst for the flow of 
products, information as well as cash amongst the supply chain members thereby enhancing 
the much-needed visibility in overcoming the bullwhip effect (Yilmaz, Çemberc, & Uca, 
2016). 
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Goal congruence: This denotes the degree to which supply chain partners agree to work 
towards the achievement of a common goal (Vanathi & Swamynathan, 2014). Goal 
congruence denotes the degree of connection, harmony or fits amongst individual partners’ 
goals and that of the entire supply chain (Cai et al., 2016). The achievement of real goal 
congruence is premised on supply chain members believe not only on the fact that their goals 
ultimately tie in with the goals of the entire supply chain, but also, these objectives are 
capable of being realised through working to realise the goals the entire supply chain (Wee, 
Noriza & Thoo, 2016). Moreover, goal congruence relates to the extent of mutual or shared 
goal accomplishment among supply chain members. It emphasises the need for some level 
of common appreciation, discernment, comprehension and agreement across key 
organisational traits, ideals, principles, and practices (Seo et al., 2016). It is viewed as a vital 
ingredient of supply chain collaboration since it helps to minimise the incentive available in 
these types of partnerships. To enable an understanding of members’ goals and objectives, it 
requires that these goals and objectives are stated in clear and unambiguous terms, thereby 
providing focus and direction through the moulding of the interactions amongst the 
collaborating partners for improved collaborative benefits. Supply chain partners should 
understand each party’s requirements to enable energies to be focused on accomplishing 
those requirements (Yilmaz et al., 2016).  
 
Decision synchronisation: Decisions are actions that give effect to goals and objectives. 
Congruence between the goals of different supply chain partners can be achieved. Still, those 
goals will fail when there exists no synchronisation between decisions made by the members 
of the collaborative relationship towards the achievement of mutual goals and objectives (Seo 
et al., 2016). Synchronised decisions are a consequence of harmonised supply chain activities 
geared towards the achievement of supply chain goals and objectives. Supply chain decisions 
relate to planning, conflict resolution, rules, practices as well as standard operating 
procedures that guide the collaborative relationship (Zhu, Krikke, Caniëls & Wang, 2017). 
 
Incentive alignment: The success of any relationship is dependent on the incentives 
available to the various parties. It is as a result of the fact that building relationships for 
mutual benefit requires high levels of sacrifice from members. For any firm to be ready to 
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make those sacrifices, it is dependent on the amount of incentive, inducement or motivation 
at stake. Incentive alignment, according to Soosay and Hyland (2015), denotes the act of 
apportioning costs, risks, and other advantages resulting from collaborative relationships 
amongst the parties. It is an indispensable feature of every successful collaborative 
relationship to collaboration that includes the creation of appropriate incentives (Srivastava, 
Srinivasan & Iyer, 2015). Incentives ensure that there is coherence between the behaviour of 
partners and the jointly agreed goals and objectives. It acts as a safeguard against the 
exhibition of opportunistic behaviour of supply chain members and thereby helping procure 
commitment. Incentive alignment produces the outcomes of compensation fairness, coupled 
with self-enforcement (Cai et al., 2016). Compensation fairness guarantees that allied 
incentives stimulate the supply chain members towards dividing any outcomes emanating 
from the collaboration in a fair reasonable and impartial manner (Seo et al., 2016). For an 
incentive scheme to be successful, there needs to be an inbuilt self-enforcing mechanism 
which ensures that there is alignment between decisions of individual members and goals 
and objectives improving collaborative advantages of the partnership (Zhou, Chong, Zhen, 
& Boa, 2018). 
 
Resource sharing: Collaborative behaviours such as goal congruence and incentive 
alignment cannot be done successfully without the sharing and using resources that belong 
to other members of the relationship (Zhu et al., 2017). Resource sharing describes the 
procedure through which collaborative partners make use of as well as leverage their mutual 
investment, which enables the efficient utilisation of unused space and resources of other 
collaborative partners (Seo et al., 2016). Also, Cai et al. (2016) describe resource sharing as 
the means of leveraging and financing the supply chain. Since slack resources abound in most 
firms, collaborations may not even require mutual investments in new resources but just by 
every partner making use of the unused resources available in partner firms for their mutual 
benefit (Seo et al., 2016) 
 
Collaborative communication: SCC requires teamwork in all its activities, including how 
the members communicate amongst themselves. Collaboration communication is where each 
member of the supply chain communicates openly with other members. It is one of the crucial 
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components of supply chain collaboration (Cai et al., 2016). This type of open 
communication must be frequent, mutual, multileveled and balanced. In other words, it 
denotes the message, interaction and diffusion process among collaborating partners that 
relate to the regularity, direction, medium, and persuasive strategy (Zhu et al., 2017). It 
connotes collaborative relationships characterised by regular, fair, mutual and multilevel 
communication, which are general signs of intimate inter-organisational relationships 
(Yilmaz et al., 2016). Since members of a collaborative relationship need to share 
information more intimately to be able to coordinate their activities, persistent levels of 
information are required to ensure closely synchronised mutual operations (Zhou et al., 
2018). Information flow through the supply chain, be it from the downstream to the upstream 
and vice versa, is a crucial element of the supply chain, besides being the catalyst to 
successful supply chain collaboration activities are enabled through effective collaborative 
communication (Zhu et al., 2017). 
 
Joint knowledge creation: It is the process of finding new and better ways of doing things. 
Joint knowledge creation signifies the degree to which members of a supply chain create 
superior comprehension of and answers the complexities existing in the competitive 
environment through collaboration (Pradabwong et al., 2017). Collaboration does enable not 
only information sharing but also the mutual creation of knowledge by the partners (Zhou et 
al., 2018). Knowledge creation activities take two primary forms, searching and acquiring 
new and relevant know-how and adapting and utilising pertinent know-how. The former is 
known as knowledge exploration and the latter, knowledge exploitation (Vurro, Russo & 
Costanzo, 2014). The acquisition, sharing and utilisation amongst supply chain members lead 
to innovation and enhanced competitive advantage for the entire supply chain. It is also said 
that collaborative relationships fuel knowledge exploration as well as utilisation, resulting in 
advantages for collaborating partners (Zhou et al., 2018). This implies that collaborating 
partners should participate in joint knowledge creation, dissemination and interpretation that 
results in improved new product development, branding, customer service and relationship 
management (Zhu et al., 2017). Since markets do not possess effective mechanisms for 
accessing and distributing knowledge, collaborations provide the means to distributing 
knowledge through the establishment of direct means through which supply chain members 
 
33 
can access knowledge (Cai et al., 2016). Hence, the significance of supply chain 
collaboration resides in the ability of the partners to exploit external knowledge in a way that 
enables them to keep up with the latest trends in doing business (Yilmaz et al., 2016). Table 
3.1 displays the meaning of supply chain collaboration and its dimensions. 
 
Table 3.1: Meaning of supply chain collaboration and its dimensions  
Construct   Meaning  Source 
Supply chain 
collaboration 
An enduring alliance process 
where partners work 
intimately together to 
attain shared goals and 
mutual benefits. 
Cao & Zhang, (2011); Fawcett et al. 
2012; Jimenez-Jimenez, Martínez-
Costa, & Sanchez Rodriguez 
 (2019); Nyaga, Whipple & Lynch 
(2010); Piboonrungroj (2012); 
Piboonrungroj, & Disney, (2015); 
Pradabwong, et al. (2017); Ralston, 
(2014); Ralston et al. (2017); 
Ramanathan, & Gunasekaran 
(2014); Zhang, & Cao, (2018).  
Sub-Constructs   Meaning  Source 
Information 
sharing  
The degree to which a supply 
chain partner discloses a 
range of pertinent, vital, 
precise and comprehensive 
information promptly to its 
collaborative partners. 
Cao and Zhang, (2012); Nyaga et al. 
(2010); Ralston, (2014); Ralston et 
al. (2017); Ramanathan, & 
Gunasekaran (2014). 
Joint Activities Each party is willing to give 
and take in the relationship 
Cao & Zhang (2011); Piboonrungroj 
(2012) 
Goal congruence  The degree to which 
collaborative partners feel 
that their individual goal 
will be fulfilled the 
achievement of the supply 
chain goals  
Piboonrungroj, (2012); Pradabwong, 
et al. (2017); Ralston, (2014); 
Ralston et al. (2017); Ramanathan, 
& Gunasekaran (2014) 
Decision 
synchronization  
The degree to which 
collaborative partners 
organise supply chain 
forecasting, scheduling 
and procedures for supply 
chain improvements  
Barratt, (2004); Cao, & Zhang, 
(2011); Flynn, Huo, & Zhao (2010); 
Adams Richey, Autry, Morgan and 
Gabler (2014); Piboonrungroj, 
(2012); Pradabwong, et al. (2017); 
Ralston, (2014); Ralston, et al. 
(2017) 
Incentive 
alignment  
The degree to which costs 
and benefits are shared 
amongst collaborating 
partners. 
Adams et al. (2014); Piboonrungroj, 
(2012); Pradabwong et al. (2017); 
Ralston, (2014); Ralston et al. 
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(2017); Soosay & Hyland (2015); 
Zhang, & Cao, (2018).  
Risk and reward 
sharing  
The degree to which supply 
chain partners share risks 
and rewards resulting from 
collaborative relationships 
for mutual benefit. 
Cao & Zhang (2011); Piboonrungroj, 
2012 
Synchronised 
performance 
management 
The degree to which 
collaborative partners 
participate in collaborative 
performance management 
Cao & Zhang (2011); Piboonrungroj, 
(2012) 
Resource sharing  The degree to which supply 
chain partners have access 
to and invest that are 
jointly used and controlled 
by the supply chain 
partners 
Adams et al. (2014); Cao and Zhang 
(2011); Nyaga et al. (2010); 
Piboonrungroj, (2012); 
Pradabwong et al. (2017); Ralston, 
(2014); Ralston et al. (2017). 
Collaborative 
communication  
The degree to which supply 
chain partners have a 
common contact and 
message transmission 
process and procedures in 
terms of regularity, aims, 
means and control strategy  
Cao, & Zhang, (2011); Fawcett et al. 
2012; Jimenez-Jimenez, et al. 
(2019); Piboonrungroj, 2012; 
Piboonrungroj, & Disney, (2015); 
Pradabwong et al. (2017); Ralston, 
(2014); Ralston et al. (2017); 
Zhang, & Cao (2017). 
Joint knowledge 
creation 
The degree of gaining a 
clearer sense of and 
reaction to the market and 
competition through joint 
efforts from the 
collaborative partners.  
Adams et al. (2014); Cao, & Zhang, 
(2011); Liao et al. (2017); 
Piboonrungroj, (2012); Ralston, 
(2014); Ramanathan, & 
Gunasekaran, (2014); Wiengarten, 
Humphreys, Gimenez & Mclvor 
(2016); Zhang, & Cao, (2018).  
 
3.3 ANTECEDENTS OF SCC 
The antecedents of SCC that are considered in this research comprise collaborative culture, 
uncertainty and trust. These are accordingly discussed in the ensuing sections. 
 
3.3.1 Collaborative culture and its dimensions 
Organisational culture denotes the configuration of collective ideals and principles that aid 
individuals to comprehend the way organisations operate which, then, serve as the basis for 
the norms for behaviour in the organisation (Brettel, Chomik, & Flatten, 2015). Alternatively, 
organisational culture is defined as a collection of fundamental conventions established by 
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the organisation as it discerns how to cope with challenges within the organisation besides 
variations in its external environment (Van Dijk, 2016). Collaborative culture relates to the 
relationship orientation in which critical attention is given to establishing as well as 
preserving long-term relationships, to the extent that organisational goals and objectives are 
revised in certain situations to preserve the partnership (Kumar et al., 2016). In other words, 
collaborative culture embodies the customs, principles and fundamental ideas of the firm 
about acceptable practices in the supply chain (Lei, Le & Nguyen, 2017). 
 
Four dimensions of collaborative culture, as proposed by Cao and Zhang (2012), namely 
collectivism, long-term orientation, power symmetry and uncertainty avoidance, are used to 
operationalise collaborative culture. These represent the firm-level parallels of the national-
level dimensions espoused by Hofstede (1991). However, other dimensions of culture, for 
example, masculinity, have not been used because it was difficult to contextualise it to the 
supply chain context (Cao & Zhang, 2012). Moreover, masculinity which was tailored to the 
firm level by Kumar et al. (2016) as earning power and dominance, has already been captured 
under the power symmetry dimension(Cao and Zhang, 2012). These are discussed in the 
subsequent paragraphs. 
 
Collectivism: It represents the degree to which an organisation embraces a collective rather 
than an individualistic consciousness when dealing with supply chain members (Kumar et 
al., 2016). Collectivism treasures common characteristics and norms rather than individual 
goals and objectives, making collectivists more cooperative (Yilmaz et al., 2016). They adore 
working jointly and harmonising each other’s activities. They take an interest in the 
operations of their supply chain partners, thereby improving performance (Cao & Zhang 
2012). Collectivism orientation signifies cooperation, teamwork, joint problem solving and 
partnership amongst supply chain partners (Kumar & Rahman, 2015). While firms with an 
individualistic orientation favour the autonomy as well as the independence that comes with 
transactional and impulsive relationships, collectivism emphasise mutual, cooperative and 
joint efforts when dealing with partners (Lei et al., 2017). All supply chain partners are 
considered when collectivists are making decisions, and hence, when collectivists make 
decisions, both parties are considered (Kumar, Banerjee, Meena, & Ganguly, 2017). They 
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build a sense of responsibility and obligation in collaborative relationships as opposed to 
arm’s length, transactional and short-term relationships (Nikol'chenko & Lebedeva, 2017). 
In the SCM literature, many studies have examined the effect of culture on supply chain 
collaborations. Cao and Zhang (2012) suggested that manufacturing firms with a 
collaborative culture are more inclined to collaborate with their supply chain partners.  This 
finding means that collaborative culture and its sub-dimensions such as collectivism are of 
great importance to manufacturing firms in their assessment of collaborative relationships. 
Nevertheless, Lei and Nguyen (2017) opined that collaborative culture plays a critical role in 
enhancing collaborative behaviours. Further, Zhang and Cao (2018) claim that supply chain 
collaboration is an essential antecedent to supply chain collaboration and that preferred 
supply chain partners are those with a collaborative culture.  Though it can be inferred from 
the literature that a collectivist culture as a dimension of collaborative culture favours supply 
chain collaboration, this assertion needs to be empirically validated. Therefore, this current 
study seeks to explore how collectivism influences collaboration amongst firms in the 
downstream petroleum sector. The above review does not favour only the conceptualisation 
of collectivism as an antecedent of SCC but also an assessment of its impact on SCC in the 
downstream petroleum sector.  
 
Long term orientation: This denotes the degree to which supply chain partners are desirous 
of exercising efforts in building lasting relationships with supply chain members (Van Dijk, 
2016). In other words, it is the extent to which business is committed to developing enduring 
and successful inter-organisational relationships (Kumar et al., 2016). The amount and 
quality of time prove it, money and facilities earmarked for the relationship (Seo et al., 2016). 
Another key ingredient of a long-term oriented relationship is the extent to which members 
are willing to assist each other during periods of difficulty (Seo et al., 2016). The motivation 
of collaborating partners to sustain strategic relationships is also demonstrated through 
providing support during difficult spells or when conflicting interests are apparent (Kumar et 
al., 2017). Parties to a supply chain relationship should avoid opportunistic behaviour and 
work collaboratively since its partners should withstand varied interim interest and work 
collaborative together because conflicts of interests reduces the degree to which relationship-
specific investments that enhance (s) supply chain collaborations are made (Nikol'chenko & 
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Lebedeva, 2017). Efficacious supply chain relationships are fostered on the basis that all 
parties display the readiness to work collectively for a long time by earmarking varied 
resources to future business (Yilmaz et al., 2016). From the empirical perspective, 
Kucharaska and Kowalczyk (2016) opined that firms with high levels of collaborative culture 
in the Polish construction sector are engaged in high levels of information sharing. Kumar et 
al. (2016) suggest that collaborative supply chain partners are those that are seen to be long-
term oriented in their cultural manifestations. Their empirical results, therefore, disclose that 
collaborative supply chains are more long-term orientated and hence are likely to encounter 
lower levels of ambiguity in their collaborative relationships. Though these studies 
operationalised long-term orientation as a dimension of collaborative culture and went ahead 
to opine that collaborative culture is directly related to SCC, none has specifically 
operationalised it a direct antecedent off SCC. However, since collaborative culture has been 
suggested to have a positive relationship with SCC, its dimension, long-term orientation is 
also expected to predict SCC directly. Also, because these findings indicate that the level of 
collaborative culture is positively associated to the level of supply chain collaboration, it is 
expected that long-term orientation might enhance the firms’ collaborative culture which in 
turn reduces insecurity, and thereby increases collaborative practices and behaviours such as 
information, resource and risk-sharing in the downstream petroleum supply chain. In sum, 
the reviewed studies support the understanding that long-term orientation influences supply 
chain collaboration within the downstream petroleum supply chain. Therefore, Long-term 
oriented supply chain partners are likely to maintain collaborative relationship with other 
supply chain partners. 
 
Power symmetry: It signifies the measure to which a member of a supply chain trusts that 
the other members should have the same level of power, influence or authority in the 
relationship (Lei et al., 2017). This trust reduces the power distance that exists amongst the 
partners. High power distance or power asymmetry signifies unequal distribution of power, 
authority and control collaborative partners and vice versa (Kumar et al., 2016). The lower 
the power distance, the more probable it is for a firm to partake in egalitarian and 
participatory decision making whereas the higher the power distance, the more likely it is for 
a supply chain member to participate in authoritarian, oppressive and exploitative decision 
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making grounded in clear definition of responsibilities (Seo et al., 2016). Even though an 
unequal distribution of power exists amongst the members of every supply chain, the beauty 
of collaboration is when the dominant firm avoids taking advantage of the weaker party by 
acting opportunistically, but in a harmonious and mutually beneficial manner (Cao & Zhang, 
2012). Governance in collaborative relationships is grounded in shared values and a sense of 
responsibility to other parties. 
 
Opportunistic application of power reduces encouraging behaviours toward the firm, 
hampering the development of mutual cooperative inter-organisational relationships (Seo et 
al., 2016). Empirically, Zhang and Cao (2018) in their study on the antecedents of SCC, 
demonstrate the need for supply chains to create the necessary culture that facilitates 
successful SCC amongst manufacturing supply chains. Their finding asserts that 
collaborative culture, fuelled by behaviours (such as power symmetry) are the most critical 
factors driving collaborative relationships. This implies that a supply chain’s cultural 
orientation can be a differentiating factor in ensuring closer collaborations amongst the 
collaborating partners. Accordingly, supply chains will be more dedicated to their 
collaborative relationships based on their collaborative culture. While it can be inferred that 
supply chains characterised with power symmetry favours supply chain collaboration, this 
claim needs to be empirically validated. Consequently, this current study seeks to explore 
how power symmetry as an antecedent of collaborative culture, influences SCC. Hence the 
above review does not only support the operationalisation of power symmetry as an 
antecedent of SCC but also provides the impetus for an examination of its effect on SCC in 
the downstream petroleum sector. Thus, symmetrical distribution of power in a supply chain 
may encourage the exhibition of collaborative behaviours amongst the collaborating partners. 
 
Uncertainty avoidance: It symbolises the degree to which a supply chain member seeks to 
eschew ambiguity (Seo et al., 2016). The higher a supply chain member’s level of uncertainty 
avoidance, the higher the need for consistency, reliability and predictability as well as the 
proclivity to instituting formal governance mechanism in the form of procedures, rules and 
processes for collaboration (Kumar & Rahman, 2015). Supply chain partners differ in the 
amounts of uncertainty, ambiguity besides vagueness they can put up with. Firms in their 
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bids to reducing uncertainty tend to strengthen collaborations in communication, information 
sharing and knowledge creation by exploiting the benefits of using information 
communication technology (Yilmaz et al., 2016). The absence of communication in a supply 
chain breeds ambiguous and unpredictable patterns in customer requirements leading to the 
Bullwhip effect and its attendant problems of low service levels and stock-outs (Van Dijk, 
2016). Accordingly, firms confronted with increased levels of uncertainty see collaborative 
inter-organisational relationships as a means of reducing the resultant unpredictability 
(Kumar & Rahman, 2015). 
 
In their study on the effect of collaborative culture and knowledge sharing, Kucharaska and 
Kowalczyk (2016) confirm the importance for supply chain partners to collaborate with their 
supply chain partners in terms of information and risk sharing as well as goal congruence. 
The findings allude that a supply chain partner’s culture in terms of the level of uncertainty 
avoidance and long-term orientation is part of the essential factors in determining the level 
of collaboration amongst supply chain partners. This emphasis that collaborative partners 
level of uncertainty avoidance can be a differentiator between collaborative and non-
collaborative supply chains. Though the role of power symmetry in enhancing the 
willingness of supply chain partners to collaborate can be logically inferred from the 
collaborative culture and SCC relationship literature, this inference needs empirical 
validation. Hence, this study seeks to ascertain the relationship between power symmetry and 
SCC by operationalising power symmetry as an antecedent of SCC. The above review does 
favour not only the conceptualisation of collectivism, an antecedent of SCC but also an 
assessment of its impact on SCC within the downstream petroleum sector. Thus, the above 
review, therefore, permits the operationalisation of uncertainty avoidance as an antecedent 
of SCC and offers the motivation for ascertaining its effect on SCC in the downstream 
petroleum sector. Thus, supply chains characterised with high levels of uncertainty avoidance 
are more likely to engage in supply chain collaboration in a bid to reduce or minimise the 
effects of these uncertainties. Table 3.2 displays the meaning of collaborative culture and its 
dimensions.  
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Table 3.2: Meaning of collaborative culture and its dimensions  
Construct  Meaning Selected sources  
Collaborative 
Culture  
The configuration of 
collective ideals and 
principles that aid 
individuals to 
comprehend the way 
supply chains operate 
Ahmed, Shahzad, Aslam, Bajwa, & Bahoo 
(2016); Barczak, Lassk, & Mulki 
(2010); Cao, & Zhang (2012); Dubey, 
Gunasekaran, Childe, Roubaud, 
Wamba, & Giannakis (2019); Hofstede 
(1998); Kapogiannis, & Sherratt, 
(2018); Kumar et at. (2016); Kumar, 
Subramanian, & Arputham (2018); 
Yang, Nguyen, & Le (2018); Zhang, & 
Cao, (2018).  
Sub-Constructs   Meaning  Source 
Collectivism  The degree to which an 
organisation embraces 
a collective rather than 
an individualistic 
consciousness when 
dealing with supply 
chain members 
Ahmed et al., (2016); Barczak et al. 
(2010); Cao, & Zhang, (2012); Dubey 
et al. (2019); Hofstede, Hofstede, & 
Minkov (2010); Kumar et al. (2016); 
Lei et al. (2017); Ma, Wang, & Chan 
(2019) Zhang, & Cao, (2018). 
Long term 
orientation  
The extent to which a firm 
is willing to exert 
efforts in developing 
an enduring 
relationship with 
supply chain partners 
Barczak et al. (2010); Cao, & Zhang, 
(2012); Dubey et al. (2019); Hofstede 
et al. (2010); Kumar et al. (2016); Lei 
et al. (2017); Ma at al. (2019); Zhang, 
& Cao (2018); Zhang, & Cao (2018). 
Power 
symmetry 
The degree to which a 
member of a supply 
chain, trusts that the 
other members should 
have the same level of 
power, influence or 
authority in the 
relationship. 
Ahmed et al. (2016); Barczak et al. 
(2010); Cao, & Zhang (2012); Dubey et 
al. (2019); Hofstede et al. (2010); 
Kumar et al. (2016); Lei et al. (2017); 
Ma et al. (2019); Narayandas and 
Rangan (2004); Zhang, & Cao (2018); 
Zhang, & Cao (2018). 
Uncertainty 
avoidance 
The degree to which a 
supply chain member 
seeks to eschew 
ambiguity. 
Ahmed et al. (2016); Barczak et al. 
(2010); Cao, & Zhang, (2012); Dubey 
et al. (2019); Kumar et al. (2016); Lei 
et al. (2017); Ma et al. (2019); Zhang & 
Cao (2018); Zhang, & Cao (2018) 
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3.3.2 Uncertainty and its dimensions 
The performance of any firm is dependent on its ability to strike a delicate balance between 
its structure, processes as well as its environment (Samsami, Hosseini, Kordnaeij & Azar, 
2015). However, the consequences of uncertainty on economic behaviour remain wide-
ranging and persistent. As Aitken, Childerhouse, Deakins, and Towill (2016) concluded, 
uncertainty remains one of the essential issues a firm is obliged to tackle, should it remain 
viable in today’s business environment. An effective way to lessening uncertainties may be 
through active collaboration with other supply chain partners (Krishnan, Geyskens & 
Steenkamp, 2016). Uncertainty will be operationalised, using Flynn, Koufteros and Lu’s 
(2016) three distinct categories of uncertainty in the context of supply chains, namely micro-
level uncertainty, which contains items that represent demand stability, meso-level and 
macro-level uncertainty, representing items relating to competitive pressures as well as 
different customer requirements. These are discussed in the subsequent paragraphs. 
 
Micro-level uncertainty: According to Flynn et al. (2016), this can be found in monotonous 
procedures in work situations typified by less difficulty and enthusiasm. It is as a result of 
the of firm’s failure to predict the movement of materials and information with certainty, 
resulting in unorthodoxy from organised and planned situations such as time and quantity 
(Lu & Shang, 2017). Micro-level variation is said to be concerned with “the mathematical 
aspects of uncertainty and is primarily rooted in the unpredictability of task execution, due 
to variation in the flow of goods and information within a supply base” (Lu & Shang, 2017). 
Flynn et al. (2016) posit that this variation is related to cost, for example, high discrepancies 
in delivery time escalate operational expenses since the buying party would have to change 
its schedules. The wider the variation around the mean, the more significant the discrepancy, 
thereby increasing the decision maker’s level of uncertainty and closeness to the actual value 
to the mean (Fallah, Eskandari & Pishvaee, 2015). It has its foundation in decision theory, 
which highlights the aspects of uncertainty that relate to arithmetic (for instance, a person’s 
capacity or assigns probabilities to events) (Flynn et al., 2016). It emanates from task 
physiognomies that vary in implementation certainty because of variation in the movement 
of goods through the supply chain, where deviations from the forecast as well as uncertainty 
are the norm (Flynn et al., 2016). Micro-level is capable of posing severe challenges to the 
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supply chain due to its ability to result in behaviours that amplify demand (Lu & Shang, 
2017). However, Ralston (2014) also studied the connection between behavioural uncertainty 
and supply chain integration. His results suggested that behavioural uncertainty is negatively 
associated with supply chain integration, albeit not significant. Flynn et al. (2016) also 
investigated the link between micro-level uncertainty and supply chain integration within 
manufacturing plants. They assert that micro-level uncertainty is inversely associated with 
supply chain integration. This study, however, supports the findings of Walker et al. (2018) 
that uncertainty leads to collaboration, and that, managers resort to collaboration as a means 
to reducing uncertainty and ambiguity amongst team members. Hence, proposes to ascertain 
the effect of micro-level uncertainty on SCC from the perspective of the downstream 
petroleum sector.  
 
Meso-level uncertainty: This seeks to correct the deficiency in restricting the definition of 
uncertainty to variability (Ding, Lu & Fan, 2017). This stems from the fact that volatility 
indicators subtly view uncertainty as an environmental characteristic that is subject to 
objective measurement (Fallah et al., 2015). Hence, defining uncertainty as a perceptual 
quality exposes the inadequacies of using volatility in measuring it, as high incidents or 
indicators of variability do not take away the firm’s capacity to foresee its future performance 
(Carter, Rogers & Choi, 2015b). Meso-level uncertainty stem from the tendency of different 
supply chain members, who may selfishly hold back information meant for all members of 
the supply chain (Gölgeci, & Ponomarov, 2015), even though, by their interconnectedness, 
information needs to be shared regularly among collaborating partners. Hence, it connotes 
variations in degree and volume of information required by each member of the supply chain 
vis a vis the volume of information currently held by each member (Hasani, Zegordi, & 
Nikbakhsh, 2015). Precise and timely supply chain information averts lost revenue, reduces 
payment cycles, precludes excess production. Accordingly, meso-level uncertainty is seen as 
an “equivalent to information” (Flynn et al., 2016). This phenomenon is commonplace in 
supply chains as supply chain leaders seldom have the full complement of information on-
demand before making inventory decisions (Lu & Shang, 2017). Hence, supplier appraisal is 
often done with incomplete data (Tokar, Aloysius, Williams & Waller, 2014). Essential 
issues to meso-level uncertainty comprise the capability to obtain the right information (is 
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crucial to any effective supply chain collaboration), conveyed promptly. This is because it 
determines the supply chain’s capacity to effectively handle uncertainty without any 
misrepresentation (to avoid distortions in the information that leads to the bullwhip effect) as 
well as to manage the right amounts of information (Tokar et al., 2014). Flynn et al. (2016) 
investigated the link between micro-level uncertainty and supply chain integration within 
manufacturing plants. They proclaimed that micro-level uncertainty is inversely associated 
with supply chain integration. However, Ralston (2014) also studied the connection between 
behavioural uncertainty and supply chain integration. His results suggested that behavioural 
uncertainty is negatively associated with supply chain integration, albeit not significant. 
Nevertheless, the study endorses the claims of Walker et al. (2018), who assessed the link 
between ambiguity and collaboration and suggested that uncertainty in the form of ambiguity 
leads to collaboration. Accordingly, it proposes to establish a direct link between micro-level 
uncertainty on SCC from the context of the downstream petroleum sector. 
 
Macro-level uncertainty: This refers to very byzantine situations characterised by 
equivocal, vague and ill-organised circumstances in the form of abrupt changes in customer 
demand ( Hasani et al., 2015). In other words, macro-level uncertainty occurs when there is 
difficulty in determining the type of information required, i.e. when information is imprecise, 
vague and ambiguous (Ding et al., 2017). The problem of macro-level uncertainty is 
heightened when individual firms’ orientation deviates from that of the entire supply chain 
(Fallah et al., 2015). The principal causes of macro-level uncertainty include, but not limited 
to, vicissitudes in the economic environments, market instability, high levels of competition 
as well as technological instability (Hora & Klassen, 2013). The difficulty in predicting these 
events is proportional to their impacts on supply chain operations (Lu & Shang, 2017). In the 
words of Hora and Klassen (2013) occurrences such as wars and natural disasters that have 
a low probability, but high impact, exemplify macro-level uncertainty events. Subsequently, 
firms facing some significant amounts of information tend to use simplifying heuristics, 
thereby substituting the obligation of applying maximum efficiency criterion with satisficing 
criterion when making supply chain decisions due to the inherent bounded rationality (Lu & 
Shang, 2017). Flynn et al. (2016) investigated the link between micro-level uncertainty and 
supply chain integration within manufacturing while asserting that micro-level uncertainty is 
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inversely linked with supply chain integration. Ralston (2014) also examined the connection 
between environmental uncertainty and SCC amongst manufacturing firms. His results 
suggested that environmental uncertainty predicts SCC. However, this study upholds the 
findings of Yu et al. (2018), who suggested that increases in environmental uncertainty result 
in an enhancement of collaborative activities to minimising increasing levels of opportunism. 
This means that when environmental uncertainty increase, partners opportunistic behaviour 
also rises, hence, to minimise this opportunism, firms take to SCC. Consequently, to confirm 
the findings of Ralston (2014) and those by Yu et al. (2018), this study proposes to assess 
how macro-level uncertainty influences SCC with the context of the downstream petroleum 
sector. Table 3.3 displays definitions of uncertainty and its antecedents. 
 
Table 3.3: Meaning of uncertainty and its dimensions 
Construct Meaning Source 
Uncertainty The inability or failure to foresee 
future events, which can 
influence business choices and 
impact performance results 
Bachmann, & Moscarini (2011); 
Benhabib, Lui, & Wang (2016); 
Binder (2015); Binder (2017); 
Castelnuovo, Lim, & Pellegrino 
(2017); Flynn et al. (2016); 
Gadde, & Wynstra (2018); Liao 
(2013);  
Sub-Constructs   Meaning  Source 
Micro-Level 
Uncertainty 
 
 
 
The unpredictability of primary 
inputs (materials flow and 
information flows) to the 
operations of a supply chain in 
terms of variations from targets 
(i.e. quantity, quality and times)  
Benhabib et al. (2016); 
Castelnuovo et al. (2017); 
Flynn et al. (2016); Gadde, & 
Wynstra (2018); Liao (2013); 
Tokar et al. (2014) 
Meso – Level 
Uncertainty 
This refers to the lack of or absence 
of information needed by 
collaborating partners, resulting 
from members withholding 
information that is generally 
beneficial to the supply chain but 
detrimental to the interest of the 
member in question. 
Benhabib et al. (2016); Binder 
(2017); Castelnuovo et al. 
(2017); Flynn et al. (2016); 
Gadde, & Wynstra (2018);  
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Macro-level 
uncertainty 
This refers to uncertainty 
occasioned by unclear, vague 
and ambiguous situations arising 
from a supply chain’s rapidly 
changing external environments. 
Benhabib et al. (2016); Binder 
(2017); Castelnuovo et al. 
(2017); Flynn et al. (2016); 
Gadde, & Wynstra (2018) 
 
3.3.3 Trust and its dimensions 
The role of trust in collaborative inter-organisational relationships cannot be overemphasised 
(Zhang, & Cao, 2018). Trust can be viewed from two main perspectives, thus, from an 
economic as well as social exchange perspectives. From an economic perspective, trust is 
said to lead to efficient transactions by reducing transaction costs (Surmacz, & Wierzbiński, 
2019). The degree to which a firm is prepared to be defenceless to partners actions because, 
given a chance, it has faith that other firms would not exploit the chance to take advantage 
(Minerbo, Flynn, Carla Farias Pereira, & Outlaw, 2018). It is the extent to which a firm 
believe in another firm’s loyalty and benevolence in an ambiguous situation (Singh, Garg, & 
Sachdeva, 2018). Trust is operationalised, using Cao and Zhang’s (2012) two distinct types 
of trust in the context of supply chains, namely benevolence and credibility. These are 
discussed in the subsequent paragraphs.  
 
Benevolence: This denotes the degree to which a firm expects its partners to behave 
impartially and won’t take undue advantage of its supply chain partners when given the 
opportunity (Minerbo et al., 2018). This is a belief arising out of the amity that partners will 
behave objectively. This dimension of trust is regarded more highly than benevolence 
because it emanates from amity and, therefore, denotes genuine trust and not rational 
permutations (Oláh Bai, Karmazin, Balogh, & Popp, 2017). It is believed that members in a 
supply chain would behave in the members’ utmost interest, albeit there is no way of 
independently monitoring or verifying these behaviours (Nyaga et al., 2010). Hence, 
benevolence dimension of trust proves the fidelity of one’s actions to the other, for instance, 
assisting a supply chain partner without demanding for compensation (Minerbo et al., 2018). 
The literature has related trust with SCC in two different ways. While most researchers (e.g. 
Cao and Zhang, 2012; Mohammad, 2017; Uca Çemberci, Civelek, & Yılmaz, 2017) 
conceptualised trust as an antecedent of SCC, others, (e.g. Piboonrungruj, 2012), 
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operationalised it as an outcome of SCC. However, this study agrees with Uca et al. (2017), 
and Mohammad’s (2017) claims that trust is an essential precursor to collaborative advantage 
and firm performance through SCC. 
 
Furthermore, Cao and Zhang (2012) opined that SCC is a means through which supply chain 
partners build relationships aimed at minimising transaction costs through trust-building. 
However, the reviewed literature suggests that modelled trust as a composite construct, hence 
though it can be inferred that benevolence as a dimension of trust influences SCC, this needs 
empirical validation. Accordingly, this study purports to investigate the link between 
benevolence and SCC. Therefore, the above review permits the operationalisation of 
benevolence as an antecedent of SCC as well as motivating the assessment of its influence 
on SCC in the downstream petroleum sector. 
 
Credibility: This denotes the degree to which an organisation believes in its supply chain 
members’ dependability, consistency, authenticity, candour and competence (Day, Fawcett,  
Fawcett, & Magnan, 2013). With this dimension, the supply chain member expects its supply 
chain partners to demonstrate consistency and dependability in the performance of their 
responsibility (Minerbo et al., 2018). Hence, a focal firm also reciprocates the partner’s 
consistency, authenticity and dependability. Thus, every supply chain partnership requires 
the participants to discharge their obligations reliably, credibly and competently (Oláh et al., 
2017). Interestingly, there seems to be a disagreement on whether supply chain trust should 
be modelled as an antecedent, or an outcome of SCC because the literature review revealed 
two different streams of research in terms of how trust is operationalised in relation to SCC. 
Whereas one group of researches (e.g. Cao and Zhang, 2012; Uca et al., 2017) conceptualise 
trust and its sub-construct- credibility as antecedents of SCC, the other group (e.g. 
Piboonrungruj, 2012), see trust and for that matter, its sub-construct - credibility - as an 
outcome of SCC. Nevertheless, this study concurs with Mohammad’s (2017) assertions that 
trust is an essential precursor to SCC. Therefore, this study proposes to explore the 
connection between credibility and SCC. Table 3.4 presents the meanings of trust and its 
antecedents. 
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Table 3.4: Meaning of trust and its dimensions 
Construct  Meaning Source 
Trust  It is the extent to which a 
firm believes in 
another firm’s loyalty 
and benevolence in an 
ambiguous situation 
Afshan, Chatterjee, & Chhetri (2018); Day 
et al. (2013); Fawcett, & Waller (2011); 
Fawcett, Jin, Fawcett, & Magnan 
(2017); Gelei, & Dobos (2016); Hajli 
(2015); Ojha, Shockley, & Acharya 
(2016); Pavlou, & Dimoka (2006); Qu, 
& Yang (2015); Tsanos, & Zografos 
(2016); Wu, Huang, & Hsu (2014) 
Sub-Constructs   Meaning  Source 
Benevolence  The degree to which a 
firm expects its 
partners to behave 
impartially and will 
not take undue 
advantage of its 
supply chain partners 
when given the 
opportunity 
Afshan et al. (2018); Day et al. (2013); 
Fawcett, & Waller (2011); Fawcett, Jin, 
Fawcett, & Magnan (2017); Gelei, & 
Dobos (2016); Hajli (2015); Mai et al. 
(2018); Ojha et al. (2016); Qu, & Yang 
(2015); Tsanos, & Zografos (2016); Wu, 
Huang, & Hsu (2014 
Credibility  The degree to which an 
organisation believes 
in its supply chain 
members’ 
dependability, 
consistency, 
authenticity, candour 
and competence 
Afshan et al. (2018); Day et al. (2013); 
Fawcett, Jin, Fawcett, & Magnan 
(2017); Gelei, & Dobos (2016); Hajli 
(2015); Johnson et al. (2004); Mai et al. 
(2018); Ojha et al. (2016); Pavlou, & 
Dimoka (2006); Qu, & Yang (2015); 
Tsanos, & Zografos (2016); Wu, Huang, 
& Hsu (2014) 
 
3.4 OUTCOMES OF SCC 
This section presents a review of literature on collaborative advantage and its dimensions 
(i.e. process efficiency, offering flexibility, business synergy, quality and innovation) as well 
as firm performance and its dimensions (i.e. operational performance and financial 
performance). 
 
3.4.1 Collaborative Advantage and its dimensions 
The epitome of collaboration is in the advantages, benefits, returns or rewards that accrue to 
the entire supply chain (collaborative advantage) rather than benefits to individual members 
(competitive advantage) (Cao & Zhang, 2012). Collaborative advantage represents strategic 
advantages secured over other participants in the marketplace through collaboration 
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(Huxham & Vangen 2013). These benefits cannot be found within the boundaries of 
collaborative partners but rather beyond the frontiers of the individual firm (Johnsen & 
Ennals, 2016). In other words, collaborative advantage denotes the benefit acquired by 
members of a supply chain due to their collaboration rather than competition (Bryson, 
Ackermann & Eden, 2016). Though collaborative advantage is secured beyond the 
boundaries of the firm through partnering, it is felt, used and exploited at the level of the 
individual firm (Doberstein, 2016). Unlike competitive advantage, which is an outcome of 
individual rent-seeking behaviours that seek improved benefits for an individual firm, 
collaborative advantage, emanates from bilateral rent-seeking behaviours that result in 
relational rents (Potapchuk, 2016). The collaborative advantage orientation enables firms to 
perceive collaboration not as a zero-sum game, but as a positive-sum game where supply 
chain partners endeavour to seize relational rents for their competitive benefit (Van Dijk, 
2016). Collaboration has the potential of increasing the joint competitive benefits where 
parties receive something higher than what they would have gotten when working alone. 
Collaboration goes beyond a mere exchange amongst supply chain members to include the 
creation of different beliefs, principles and standards (Wiengarten et al., 2016). The 
governance structure employed in collaboration deviates from the traditional formal 
structures and systems to a network of connections, relationships and infrastructures. 
 
Consequently, even though within short-term, collaborative advantages are evident, the 
likely long-term benefits are alluring. Hence, collaborative benefits are for firms that seek to 
leverage isolated resources through collaboration (Yilmaz et al., 2016). This is because 
collaborative practices result in enhanced decision making, synergy and flexibility 
(Wiengarten et al., 2016). Five components of collaborative advantage identified by Cao and 
Zhang (2012), as well as Ralston (2014) namely, process efficiency, offering flexibility, 
business synergy, quality, and innovation were investigated in this study. These are discussed 
in the subsequent paragraphs. 
 
Process Efficiency: This connotes the degree to which a partner’s collaborative activities 
results in cost reduction (Ralston, 2014). Collaborative relationships are measured based on 
how the firm improves performance through cost reductions (Johnsen & Ennals, 2016). 
 
49 
Hence, it is the extent to which the dimensions of supply chain collaboration result in cost 
savings for the firm (Bryson et al., 2016). The ability of firms to meet or beat unit cost 
projections as well as overall productivity targets that are attributable to collaboration is vital 
to improving firm performance (Yilmaz et al., 2016). Conceptually, Doberstein (2016) 
claims that SCC is responsible for firms ability to achieve their efficiency goals and 
objectives. This means that firms cannot ignore the vital role of SCC in enhancing the 
efficiency with which they perform their functions. Likewise, Bryson et al. (2016) also 
upheld these assertions. They emphasised that cost savings are a crucial outcome of SCC for 
individual collaborators While Yilmaz et al.’s (2016) observe that aligning incentives in 
supply chain relationships leads to efficiency in process execution. These imply that 
collaborative activities are responsible for some of the positive changes in the way and 
manner processes are performed. In sum, the above literature on the role of SCC in improving 
process efficiency of firms supports the viewpoint that SCC influences the efficiency with 
which collaborative partners perform their activities. Firms involved in collaborative 
relationships are likely to experience significant improvements with their processes. 
 
Flexibility: According to Cao and Zhang (2012), flexibility suggests the degree to which a 
firm’s nexus supports variations to their goods and services offerings. Consequently, it is the 
degree of agility or responsiveness embedded in the operations of an organisation. 
Collaborating parties should possess the ability to alter, modify or change the features, 
characteristics as well as the means through which they deliver their offerings in a way that 
conforms to unforeseen changes in their environment (Bryson et al., 2016). Offering 
flexibility is premised on collaborating firms’ ability to swiftly adapt to or change their 
processes, structures and procedures in a way that enhances their ability to amend the 
features, characteristics or attributes of their goods and services (Doberstein, 2016). 
Flexibility enables individual firms as well as collaborations to be agile, supple and 
responsive in an ever-changing business environment (Johnsen & Ennals, 2016). For 
instance, firms can demonstrate flexibility through their ability to adjust to changing 
customer needs. Collaborations result in coordinated responses (deliberate and accidental) to 
customer demands (Ralston, 2014). Uca et al.’s (2017) assert that collaborative 
communication, as well as resource, information and risk-sharing, enhances the flexibility or 
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responsiveness of the partners. This means that high levels of SCC tend to increase firms’ 
flexibility and responsiveness towards the needs of their customers as well as other 
stakeholders. In their study, Johnson and Ennals (2016) revealed that incentive alignment 
directly influences how firms respond to changing customer demands. Hence, in an attempt 
to validate these findings in a different context, proposes to assess how SCC influences the 
flexibility of collaborating firms within the downstream petroleum sector. 
 
Business synergy: This signifies the amount of spill-over benefits or supernormal benefits 
through the combination of members’ complementary and related resources that accrue to 
supply chain partners (Bryson et al., 2016). Synergy amongst collaborating supply chain 
members delivers benefits over and above the sum of the benefits of the individual parties 
(Van Dijk, 2016). This is a result of proficient use of resources or assets, whether physical or 
invisible. Synergy emanates from either the “super-additive value” of complementary 
resources or economies of scale (Doberstein, 2016). Collaboration results in the 
maximisation of asset utilisation resulting in significant capital relief. Synergy amongst 
supply chain partners goes beyond just an exchange of resource(s) (Johnsen & Ennals, 2016). 
Through an amalgamation, the resources of the individual supply chain members can create 
novel and valuable offerings in concert (Vangen, 2016). Hence, so far as the members of a 
collaborative relationship practice joint decision making in sync with the ultimate economic 
objectives of the entire supply chain, the resultant advantage, or joint outcome should 
improve (Yilmaz et al., 2016). Empirically, Kumar et al. (2016) observe that SCC is 
significantly associated with business synergy. This means that collaborative partners can 
create super-additive value while minimising sub-additive costs through their collaborative 
activities. Similarly, Lei et al. (2017) in extending these findings, provided results that lend 
credence to the contentions that combining complementary and allied resources results in 
spill-over benefits not available to the individual firms working alone. Accordingly, this 
study seeks to validate these findings in a different context by investigating the proposed 
relationship between SCC and business synergy within the downstream petroleum sector.  
 
Quality: This is the extent to supply chain partners produce products that are fit for purpose 
in terms of reliability and durability for their customers (Bryson et al., 2016). Customers do 
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not just expect firms to respond quickly to their needs, but also with products that are fit for 
purpose, innovatively designed as well as an appropriate level of after-sales service. A 
reputation for quality results in customer satisfaction, customer loyalty, increased market 
share (Doberstein, 2016). In other words, quality connotes the extent to which firms offer 
products that do not just meet customer expectations but also exceed them due to supply 
chain collaboration (Vangen & Huxham, 2013). This makes quality a desirable attribute at 
the firm level as well as at the collaboration level (Johnsen & Ennals, 2016). Aviles (2015) 
suggest a significant relationship between SCC and the degree to which a firm’s product 
offerings are reliable, durable and offer higher value. This means that, when firms collaborate 
with their supply chain partners, they see improvements in the quality of their products. Seo 
et al.’s (2016) in confirming the above findings opined that collaborative behaviours such as 
joint decision making besides information, risk and resource sharing improve the reliability 
and durability of outputs from such supply chains. Besides, Nikol’chenko and Lebedeva 
(2017) investigated a single firm’s distribution network and found that SCC influences 
collaborative advantage. Overall, the conceptual and empirical reviews offer an incentive for 
investigating the effect of SCC on quality within the collaborating firms to help validate these 
findings in a different context. Hence this study purports to assess the degree to which SCC 
influences quality within the downstream petroleum sector.   
 
Innovation: This describes the degree to which supply chain partners work together in 
creating and introducing innovative goods, services and processes. Owing to shortening 
product life cycles, businesses need continuous but incremental innovation to enable them to 
stay afloat (Johnsen & Ennals, 2016). Through careful and tactful management of the 
collaborative relationship, firms can augment their capability to engage in technical and non-
technical innovation (Bryson et al., 2016). Innovation is an extremely organised, knowledge-
demanding endeavour enclosed in collaborative relationships that span firm as well as 
industrial limits (Bryson et al., 2016). Through collaborative activities, supply chain 
members are capable of furthering capacity to introduce innovative goods and services not 
just quickly, but very often (Wiengarten et al., 2016).  In investigating SCC, Uca et al. (2017) 
claim that it is critical for supply chain partners to gain some benefits from their collaborative 
activities or endeavours. The findings suggest that SCC activities such as information sharing 
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and collaborative communication increase the degree to which the partners introduce new 
processes and products as a result of such collaborations. Also,  Rosell, Lakemond and  
Melander (2017) report that  SCC brings innovative benefits in the form of product and 
process improvements to the collaborative partners. These results provide the impetus for as 
assessment of the extent to which SCC influences innovation. Accordingly, the present study 
attempts a validation of these finding from a different context by investigating the impact of 
SCC on innovation within the downstream petroleum sector. Table 3.5 displays definitions 
of collaborative advantage and its antecedents. 
 
Table 3.5: Meaning of collaborative advantage and its dimensions 
Construct  Meaning  Source 
Collaborative 
advantage  
Strategic advantages secured 
over other participants in 
the marketplace through 
collaboration 
Aldiabat, Bataineh, & Abu-Hamour (2018); 
Aviles (2015); Cao, & Zhang (2011); 
Dubey et al. (2019); Ralston and Richie 
(2017); Ralston (2014); Seo et al. (2016); 
Uca, Çemberci, Civelek, & Yılmaz 
(2017); Yılmaz et al. (2016) 
Sub-Constructs   Meaning  Source 
Process efficiency  The degree to which a 
partner’s collaborative 
activities results in cost 
reduction 
Aviles (2015); Cao, & Zhang (2011); 
Dubey et al. (2019); Ralston (2014); Seo 
et al. (2016); Uca et al. (2017); Yılmaz et 
al. (2016) 
Offering 
flexibility  
The degree to which a firm’s 
nexus supports variations 
to their goods and services 
offerings 
Aldiabat et al. (2018); Aviles (2015); Cao, 
& Zhang (2011); Dubey et al. (2018); 
Ralston, Richey, & Grawe  (2017); 
Ralston (2014); Seo et al. (2016) Uca et 
al. (2017); Yılmaz et al. (2016). 
Business synergy The amount of spill-over 
benefits or supernormal 
benefits through the 
combination of members’ 
complementary and 
related resources that 
accrue to supply chain 
partners 
Aldiabat et al. (2018); Aviles (2015); Cao, 
& Zhang (2011); Dubey et al. (2019); 
Itami and Roehl (1987); Ralston (2014); 
Seo et al. (2016); Uca et al. (2017); 
Yılmaz et al. (2016) 
Quality  The extent to which supply 
chain partners produce 
products that are fit for 
purpose in terms of 
reliability and durability 
for their customers. 
Aldiabat et al. (2018); Aviles (2015); Cao, 
& Zhang (2011); Dai, Zhou, & Xu 
(2012); Dubey et al. (2019);  Ralston 
(2014); Seo et al. (2016); Uca et al. 
(2017); Yılmaz et al. (2016). 
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Innovation  The degree to which supply 
chain partners work 
together in creating and 
introducing innovative 
goods, services and 
processes. 
Aldiabat et al. (2018); Aviles (2015); Cao, 
& Zhang (2011); Dubey et al. (2019); 
Ralston et al. (2017); Ralston, (2014); 
Seo et al. (2016); Uca et al. (2017); 
Yılmaz et al. (2016) 
 
3.4.2 Firm performance and its dimensions 
This denotes the extent to which firms, compared to their main competitors, achieve its 
operational and financial goals (Nyaga et al., 2010). In other words, firm performance refers 
to standards developed to indicate the degree to which a firm, a unit, or an organisation 
achieves the higher quality with a minimum amount of resources (Rosell et al., 2017). Hence, 
performance measures need to be balanced (contain both financial and non-financial 
measures) and all-inclusive (Wang, Chen & Fang, 2018). Two dimensions of firm 
performance identified by Ralston (2014), as well as Cao and Zhang (2012) namely, financial 
performance and non-financial performance, were investigated in this study. These are 
discussed in the subsequent paragraphs. 
 
Operational performance: This refers to the ability of firms to meet their operational 
targets. These operational targets include, but not limited to, order time, customer 
satisfaction, inventory turnover and lead-time (Van Dijk, 2016). Operational performance 
means a lot to firms because it is the silver bullet for improved efficiency and effectiveness 
that result in increased profitability (Gebremariam, 2016). Operational performance measure 
adopted for this study includes on-time delivery, inventory turnover, customer satisfaction, 
low damage levels and order cycle variability (Nikolchenko & Lebedeva, 2017). 
Conceptually, Rosell et al. (2017) suggest that SCC is regarded as a catalyst for operational 
performance improvements. Further, Nickolchenko & Lebedeva (2017) revealed that, within 
the tourism sector, SCC improves operational performance significantly. Besides, 
Pradabwong et al. (2017) also posit that collaborative behaviours, such as mutual 
communication and decision synchronisation, brings advantages in the form of 
improvements in the collaborative partners’ inventory turnover and customer satisfaction. 
This means that collaboration helps reduce transaction costs, thereby improving firms 
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operational performance. These results provide a solid ground for the hypothesis that SCC 
influences operational performance. 
 
Financial performance: This denotes the performance indicators of a firm that can be 
expressed in monitory terms (Gebremariam, 2016). Financial performance measures have 
been criticized for having only a historical orientation, but a short-term inclination 
(Nikolchenko & Lebedeva, 2017). These measures have also been critiqued for failing to 
capture those aspects for firm performance, operational performance, that are responsible for 
improved financial outcomes (Gebremariam, 2016). Financial measures, such as return on 
assets, pre-tax return on assets, return on investment, return on equity, growth in return on 
investment, growth in sales, operating margin, return on sales, gross profit margin and growth 
in return on sales are not uncommon in supply chain research (Gebremariam, 2016;  
Nikolchenko & Lebedeva, 2017). In investigating the relationship between SCC and firm 
performance, Liao et al. (2017) established that collaborative behaviours such as building 
long term relationships improve participating firms performance in terms of sales growth, 
return on investment and financial performance through the reduction in purchasing costs. 
Seo et al. (2017) revealed that SCC influences financial performance positively through 
improvements in return on investment, sales growth, return on sales besides growth in return-
on-sales. Essentially, the reviewed empirical and conceptual literature the supply chain dyad 
support an assessment of the effect of SCC on financial performance within the context of 
the downstream petroleum sector. 
 
3.5 COLLABORATION IN THE PETROLEUM SECTOR 
Paul Owen and Jean-Charles Guilhem (2016) investigated how cooperation between 
International Oil Companies (IOCs) on one hand and other institutions regarding competence 
mapping in the upstream petroleum industry. They concluded that this type of cooperation 
could result in general improvements in the competence levels within the industry in addition 
to enabling the organisation of conferences. Barboza et al. (2017) investigated the effect of 
collaboration in terms of innovation networks on patent productivity in Brazil. The research 
was carried out amongst three leading oil companies -British Petroleum, Shell and Sinopec. 
Their results suggested a statistically significant effect of innovation networks on 
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productivity. Next is an emerging markets study of Liquefied petroleum gas company. Using 
an interpretive research methodology with an illustrative single case study in public sector-
run LPG supply chain, Mittal and Agarwal (2018) posit that supply chain capabilities such 
as coordination and collaboration directly influence value creation through policy 
interventions/initiatives. 
 
Though some of these studies were on collaboration through networks in the petroleum 
downstream, none of them researched supply chain collaboration in terms of its relationship 
with its antecedents and outcomes. Since collaboration is a desired supply chain outcome 
within the petroleum industry, the role of its antecedents in helping achieve this outcome 
cannot be overemphasised. Further, supply chain collaboration is not an end in itself but 
rather a means to achieving collaborative advantage and firm performance. Consequently, 
the role of SCC in achieving collaborative advantage and subsequently, improving firm 
performance is an important one for every manager in the petroleum supply chain. Apart 
from Mittal and Agarwal (2018) who investigated the relationship between collaboration and 
productivity, the researcher’s review of the literature could not find any study on how the 
dimensions of culture, uncertainty and trust relate to SCC as well as how SCC associates 
with the dimensions of collaborative advantage as well as the dimensions of firm 
performance. To fill the gaps outlined in the preceding paragraphs, this study sought to 
investigate, on the one hand, the relationship between the dimensions of culture, uncertainty 
and trust as well as the relationship between supply chain collaboration and the dimensions 
of collaborative culture and firm performance. 
 
3.6 REVIEW OF EMPIRICAL STUDIES 
This section presents empirical studies on supply chain collaboration (SCC), its antecedents 
as well as its outcomes. This study is the first to study, on the one hand, how the dimensions 
of collaborative culture, uncertainty and trust influence to SCC and, on the other hand, how 
SCC influences the dimensions of collaborative advantage and firm performance. Hence, this 
empirical review is on the antecedents (collaborative culture, uncertainty and trust) and 
outcomes (collaborative advantage and firm performance) of SCC as composites. 
 
 
56 
3.6.1 Collaborative culture and SCC 
This section presents a review of the empirical literature on collaborative culture and SCC. 
Since no prior research specifically investigated the dimensions of collaborative culture and 
SCC, this review focuses on the literature on collaborative culture as a composite, and supply 
chain collaboration. Cao and Zhang (2012) investigated collaborative culture and supply 
chain collaboration in manufacturing firms within the United States of America (USA). The 
respondents were heads of these manufacturing firms who had responsibility for the broader 
supply chain roles. Based on SEM analysis, they opined that collaborative culture has a 
significant, positive impact on supply chain collaboration. These findings were coherent with 
previous studies such as Barratt (2004) who opined that the cultural environment of supply 
chain collaborations could not be ignored in the quest to having efficient and effective supply 
chain collaborations. Similarly, Kumar et al. (2016) studied the roles of collaborative culture 
and relationship strength in supply chain collaboration among 812 medium and large-sized 
firms operating in India. They used PLS-SEM to analyse 77 usable responses and opined that 
collaborative culture and relationship strength predicted SCC. They also suggested that, in 
the long-term, collaborative culture improves relationship strength in SCC. Also, Kucharska 
and Kowalczyk (2016) investigated how collaborative culture mediates the relationship 
between trust and tacit knowledge sharing in managing projects. Their findings, based on a 
sample of 514 respondents, suggested that collaborative culture mediates the relationship 
between trust and tacit knowledge. 
 
Further, Lei and Nguyen (2017) investigated how collaborative culture and specific aspects 
of organisational learning influence on competitive advantage. Their findings from analysing 
data from a sample of 298 respondents revealed that, while organisational learning mediates 
the positive relationship that exists between collaborative culture and competitive advantage, 
collaborative cultural practices significantly affect competitive advantage both directly and 
indirectly through organisational learning. Zhang and Cao (2018) used a moderated mediated 
model to assess how collaborative culture and inter-organisational systems (IOS) use 
influences SCC in manufacturing firms in the United States (U.SA) and established a direct 
positive relationship between collaborative culture and SCC as well as an indirect positive 
relationship through IOS use. They also established that IOS use partially mediated the 
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positive relationship between collaborative culture and supply chain collaboration even 
though collaborative culture was not found to have played any role in moderating the IOS 
use and SCC relationship. Table 3.6 summarises past literature on collaborative culture and 
SCC. 
 
Table 3.6: Past literature on collaborative culture and SCC 
Year Author(s) Title 
2018 Zhang and Cao “Exploring antecedents of supply chain collaboration: 
Effects of culture and inter-organisational system 
appropriation”.  
2017   Lei and Nguyen “How collaborative culture supports for competitive 
advantage: the mediating role of organisational learning”. 
2016 Kucharska and 
Kowalczyk 
“Trust, collaborative culture and tacit knowledge sharing 
in project management – a relationship model”, in 
proceedings of the 13th international conference on 
intellectual capital, knowledge management & 
organisational learning.” 
2016 Kumar, Banerjee, 
Meena & Gangulu 
Collaborative culture and relationship strength roles in 
collaborative relationships: a supply chain perspective. 
2012 Cao and Zhang “Supply chain collaboration: Roles of inter-organisational 
systems, trust, and collaborative culture”.  
 
3.6.2 Uncertainty and SCC 
Flynn et al. (2016), theoretically, conceptualised supply chain uncertainty into three distinct 
types of uncertainty, namely, micro-level uncertainty, meso-level uncertainty and macro-
level uncertainty. They investigated the relationships between the three types of uncertainty 
and supply chain integration among a population of 339 manufacturing plants across ten 
countries and from three different industries. They tested the hypothesised relationships were 
suggested that micro-level and meso-level uncertainty were inversely related to supply chain 
integration and that macro-level uncertainty is directly related to it. Ralston (2014) 
investigated how behavioural uncertainty, environmental uncertainty and technological 
uncertainty impacts supply chain collaboration among a population of firms in the United 
States. They analysed data from 237 usable responses using SEM. They opined that 
behavioural uncertainty and environmental uncertainty shared negative and insignificant 
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relationships with SCC, while technological uncertainty shared a positive and significant 
relationship with SCC. A summary of prior literature on uncertainty and SCC is displayed in 
Table 3.7. 
 
Table 3.7: Past literature on uncertainty and SCC 
Year Author(s) Title 
2018 Yu, Cadeaux, Luo, 
Qian & Chen 
“The role of the consistency between objective and 
perceived environmental uncertainty in supply chain risk 
management.” 
2016 Fynn, Koufteros & Lu  “On theory in supply chain uncertainty and its 
implications for supply chain integration.” 
2014 Ralston “Supply chain collaboration: a literature review and 
empirical analysis to investigate uncertainty and 
collaborative benefits regarding their practical impact on 
collaboration and performance.” 
 
3.6.3 Trust and SCC 
Piboonrungroj (2012) explored how the dimensions of SCC impact firm performance, with 
trust, commitment and transaction cost as mediating variables with a sample of 853 
respondents from Thailand’s tourism supply chain. The findings show a significantly positive 
relationship between supply chain collaboration and trust. Their results were harmonious 
with the study by Nyaga et al. (2010), where information sharing was found to have had a 
positive impact on trust. Moreover, Cao and Zhang (2012) investigated the relationship 
between trust and supply chain collaboration in manufacturing firms within the United States 
of America (USA). They used structured interviews as well as a large-scale web survey. The 
statistical analysis techniques used were confirmatory factor analysis and structural equation 
modelling. They found that trust had a significant, positive impact on supply chain 
collaboration. In their model, trust seems to be the most significant enabler to increasing 
SCC. Similarly, Uca et al. (2017), in their research that sought to explain the relationship 
between trust and firm performance with SCC and collaborative advantage acting as 
mediators also found a positive association between trust and SCC. Mohammad (2017) also 
investigated the relationships between trust, technology as well as SCC. Data was sourced 
from a survey of 181 respondents, who were managers of food and beverage supply chains 
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in Thailand and posited that trust significantly influences supply chain collaboration in 
Thailand’s fast-moving consumer goods supply chains. Table 3.8 presents a summary of 
prior literature on trust and SCC. 
 
Table 3.8: Past literature on trust and SCC 
Year Author(s) Title 
2017 Uca, Cemberci, 
Ciyelek & 
Yilmaz 
“The effect of trust in the supply chain on firm performance 
through supply chain collaboration and collaborative 
advantage.” 
2017 Mohammad “The mediating role of supply chain collaboration on the 
relationship between technology, trust and operational 
performance: An empirical investigation.” 
2015 Piboonrungroj 
& Disney 
“Supply chain collaboration in tourism: a transaction cost 
economics analysis.” 
2012 Cao and Zhang “Supply chain collaboration: Roles of inter-organisational 
systems, trust, and collaborative culture.” 
2012 Piboonrungroj “Supply chain collaboration: Impacts and mediation on firm 
performance.” 
 
3.6.4 SCC and collaborative advantage. 
In their empirical works on SCC and collaboration advantage, Cao and Zhang (2011; 2012) 
investigated the impact of SCC on collaborative advantage and firm performance amongst 
firms from different industries in the U. S. A. They analysed 211 usable responses using 
confirmatory factor analysis and a covariance approach to SEM. Their findings revealed a 
direct relationship between SCC and collaborative advantage. Similarly, Ralston (2014) 
assessed how SCC impacts collaborative benefit among a population of firms in the United 
States. Out of 432 responses received, 195 were eliminated, resulting in 237 usable responses. 
His findings revealed that SCC directly influences collaborative benefits. Also, in his study, 
Aviles (2015) investigated the relationship between collaborative relationships in supply 
chains and collaborative advantage. A sample size of 104 respondents was drawn from the 
membership of the CSCMP. Using the variance-based approach to SEM (PLS) as the data 
analysis method, they established a significantly positive relationship between supply chain 
collaborative relationships and collaborative advantage. 
 
Also, Seo et al. (2016) assessed how SCC influences collaborative advantage amongst 
maritime logistics firms. They analysed 178 usable responses, using the covariance approach 
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to structural equation modelling. Their findings reveal suggested that SCC significantly 
predicts collaborative advantage. Likewise, Yilmaz et al. (2016) assessed the role of 
collaborative advantage in SCC and firm performance relationship amongst firms operating 
in major cities and found a direct relationship between SCC and collaborative advantage. 
Further, Van Dijk (2016) also investigated supply chain collaboration amongst firms in 
European–Russian supply chains. Data collection was web-based, where questionnaires were 
used to elicit responses from respondents who have experience in doing business in Russia. 
They analysed 66 useable responses and found a direct relationship between cross-border 
inter-firm SCC and collaborative advantage. One of the main objectives of the study by 
Pradabwong et al. (2017) was to assess the effect of SCC on collaborative advantage among 
manufacturing firms in Thailand. Survey data were collected from 204 manufacturing firms 
tested using structural equation modelling. Their empirical findings suggested not only a 
highly positive, but also a significant relationship between SCC and collaborative advantage. 
 
Another study on the SCC  - collaborative advantage nexus was by Nikol’chenko and 
Lebedeva (2017). Their research focused on SCC in a single firm’s distribution network by 
investigating how the firm relates suppliers who were manufacturers. They analysed the data 
from 61 usable responses and found a direct nexus between SCC and collaborative 
advantage. Uca et al. (2017) researched how supply chain trust influences firm performance 
using SCC and collaborative advantage as mediators. Respondents were firms operating in 
major cities in Turkey. He used the covariance-based approach to SEM was and established 
a direct but non-significant relationship between SCC and collaborative advantage. 
Pradabwong et al. (2017) examined how business process management, SCC, collaborative 
advantage and firm performance were related amongst manufacturing firms in Thailand. Out 
of which 204 completed and useable responses were obtained. Their results provided 
evidence of a significant direct relationship between SEM and collaborative advantage. Table 
3.9 presents a summary of prior literature on SCC and collaborative advantage. 
 
Table 3.9: Past literature on SCC and collaborative advantage 
Year Author(s) Title 
2017 
 
Nikol’chenko & 
Lebedeva 
“Integrative approach to supply chain collaboration in 
distribution networks: impact on firm performance.” 
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2017 Uca, Cemberci, 
Ciyelek & Yilmaz 
“The effect of trust in the supply chain on firm 
performance through supply chain collaboration and 
collaborative advantage.” 
2016 Seo, Dinwoodie & 
Roe 
“The influence of supply chain collaboration on 
collaborative advantage and port performance in 
maritime logistics.” 
2016 Van Dijk “Cross-border collaboration in European–Russian 
supply chains: integrative approach of a provision on 
design, performance and impediments.” 
2016 Yilmaz et al. “The role of collaborative advantage for analysing the 
effect of supply chain collaboration on firm 
performance.” 
2015 Aviles “The impact of cloud computing in supply chain 
collaborative relationships, collaborative advantage 
and relational outcomes.” 
2014 Ralston  “Supply chain collaboration: A literature review and 
empirical analysis to investigate uncertainty and 
collaborative benefits regarding their practical impact 
on collaboration and performance.” 
2011 Cao and Zhang “Supply chain collaboration: Impact on collaborative 
advantage and firm performance.” 
  “Supply chain collaboration: Roles of inter-
organisational systems, trust, and collaborative 
culture.” 
 
3.6.5 SCC and firm performance. 
Pibbonrungruj (2012), in his doctoral thesis, investigated how trust, commitment, transaction 
cost as well as competitive advantage mediate the effect of SCC on firm performance in 
Thailand’s tourism sector. He analysed data from 853 valid responses using SEM. His 
findings are as follows; regarding the suppliers’ perspective on hotels as well as hotels 
perspective on suppliers, SCC had a direct and significant effect on firm performance. 
However, regarding travel agents’ perspective on hotels, the impact was positive but 
insignificant. Likewise, Cao and Zhang (2012), in their work, investigated the impact of SCC 
on collaborative advantage and firm performance amongst firms from different industries in 
the United States of America. Using confirmatory factor analysis and a covariance approach 
to SEM 211 valid responses were analysed, and the results suggested a positive relationship 
between SCC and firm performance for all firms. However, when they categorised the results 
into firm size, they found that the results for small firms were not significant while that for 
the medium and large firms was significant. Besides, Adams et al. (2014) researched the role 
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of sophisticated operant resources such as collaboration, integration and relational 
technology, to influence firm performance. A covariance approach to SEM was used for the 
analysis, and the results point to the fact that a direct and significant relationship exists 
between SCC and firm performance. 
 
Furthermore, Van Dijk (2016) investigated SCC amongst firms in supply chains that span 
national borders, where they focused on European–Russian supply chains and established a 
direct and significant relationship between cross-border inter-firm SCC and firm 
performance. Moreover, one of the main objectives of the study, Pradabwong et al. (2017), 
was to examine the effect of SCC on collaborative advantage among manufacturing firms in 
Thailand. Data collected from 204 firms was tested using SEM. Their empirical findings 
suggested a positive relationship between SCC and firm performance. Likewise, in his study 
of trust, technology and SCC and firm performance, Mohammad (2017) sought to ascertain 
the relationships between trust, technology as well as SCC. Data sourced from 181 
respondents were analysed using SEM. He posited that SCC had a direct effect on firm 
performance in Thailand’s fast-moving consumer goods supply chains. Another study on 
SCC and collaborative advantage was by Nikol’chenko and Lebedeva (2017). Their research 
focused on SCC in a single firm’s distribution network by investigating how the firm relates 
to its 632 suppliers, most (400) of which were manufacturers. Using Google Forms, data was 
collected from the representatives of the suppliers who had supply chain experience. Out of 
65 online responses, 61 were usable as four responses with excessive missing values were 
removed. They found a positive relationship between SCC and operational performance but 
posited a negative association between supply chain collaboration and firm performance. 
Their results were, however, coherent with the findings of Van Dijk (2016). Table 3.10 
presents a summary of prior literature on SCC and firm performance. 
 
Table 3.10: Past literature on supply chain collaboration firm performance 
Year Author(s) Title 
2017 Nikol’chenko & 
Lebedeva 
“Integrative approach to supply chain collaboration in 
distribution networks: impact on firm performance.” 
2016  Van Dijk        “Cross-border collaboration in European–Russian supply 
chains: integrative approach of a provision on design, 
performance and impediments.” 
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2014 Adams, Richey, Autry, 
Morgan & Gabler 
“Supply chain collaboration, integration, and relational 
technology: How complex operant resources increase 
performance outcomes.” 
2013 Cao and Zhang “Supply chain collaboration: Roles of inter-
organisational systems, trust, and collaborative culture.” 
2012     Piboonrungroj            “Supply chain collaboration: Impacts and mediation on 
firm performance.” 
 
3.7 CONCEPTUAL FRAMEWORK 
Previous studies, particularly Cao and Zhang (2012), Piboonrungruj (2012), Nyaga et al. 
(2010) as well as Ralston (2014) suggested that collaborative culture, trust and uncertainty 
are strong predictors of SCC, while SCC influences collaborative benefit as well as firm 
performance. However, these studies looked at the relationship among the variables as 
composites, thereby ignoring how the individual components of these variables relate to each 
other. Nonetheless, based on earlier discussions presented in this chapter, the emergent 
antecedents and outcomes of SCC are implied. Consequently, the proposed framework in 
Figure 3.2 illustrates the complex relationship amongst SCC, its antecedents as well as 
outcomes.    
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Figure 3.2: Conceptual framework 
Source: Researcher’s Compilation 
 
3.8 CONCLUSION 
The different concepts on the antecedents (collaborative culture, uncertainty, and trust) and 
the outcomes of supply chain collaboration (collaborative advantage and firm performance) 
in addition to supply chain collaboration and its dimensions were presented in this chapter. 
Notwithstanding the various definitions of the concepts being studied, there were points of 
convergence in these definitions. Hence, each definition that was selected was justified to be 
relevant to this study. Also, the chapter underscores the need to develop models that explain 
how, on the one hand, the individual dimensions of the antecedents of supply chain 
collaboration (collaborative culture, uncertainty and trust) enhance supply chain 
collaboration and how, on the other hand, supply chain collaboration improves the individual 
dimensions of its outcomes (collaborative advantage and firm performance). This revealed 
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the absence of literature on supply chain collaboration, its antecedents as well as its outcomes 
in the downstream petroleum supply chain. The chapter, therefore, presented an 
understanding of key subjects of this study, namely, supply chain collaboration, collaborative 
culture, uncertainty, trust, collaborative advantage and firm performance thereby, showing 
developments in the subject matter in addition to a review of the literature. Consequently, in 
addressing the gaps identified in the literature and advancing knowledge on the subject 
matter, Chapter four discussed the theories that underpin and explain supply chain 
collaboration, its antecedents and outcomes and states the resultant hypothesis that guides 
the quantitative phase of the study (see Figure 3.3 ). 
 
 
Figure 3.3: The direction from chapter three to chapter four 
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CHAPTER FOUR 
THEORETICAL UNDERPINNINGS OF THE STUDY 
 
4.1 INTRODUCTION 
This chapter purports to examine relevant theories associated with supply chain 
collaboration, its antecedents as well as its outcomes. It is meant to present a review of the 
theoretical implications for the development of the conceptual framework and the 
quantitative model in Chapter Six. It builds on the literature reviewed in Chapter three, where 
the meaning, importance, implications and relevance of collaborative culture, uncertainty, 
trust, supply chain collaboration, collaborative advantage and firm performance and related 
topics were examined. It revealed some disagreement on a theory or conceptual framework 
that adequately explains this topic (Piboonrungroj, 2012). This study uses relevant theories 
that explain how the dimensions of collaborative culture, uncertainty and trust improve 
supply chain collaboration as well as how supply chain collaboration enhances collaborative 
advantage and firm performance, that have been adopted from other disciplines (such as 
psychology, marketing and organisational behaviour) and used in supply chain management. 
These include Transaction Cost Economics (TCE), Resource-Based View (RBV), Resource 
Dependency Theory (RDT), Extended Resource-Based View (ERBV) and Contingency 
Theory (CT). Finally, the applications and relevance of these theories to this research were 
also reported. The location and role of this chapter in the study are displayed in Figure 4.1. 
 
 
Figure 4.1: The position of chapter four in the study 
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4.2 THEORY AND SCM RESEARCH 
Though the meaning of theory may sometimes be evident or not, it helps us make meaning 
of the world around us because it identifies configurations that makes us fathom what to 
expect and how to respond, it highlights what is essential and assists us in foretelling the 
future (Brunner, 2019). Theory helps us have a better interpretation of what happens around 
us, not only an idea of how things happen, but it's also, any attempt to explain or represent 
an experience (Toth & Dozier, 2018). According to Griffin, Ledbetter and Sparks (2015), 
theory enables people to discover both novel and valuable phenomena; it can also forecast 
upcoming phenomena and clarify the motivations or ground of such phenomenon. 
Nevertheless, theories are not the final authority of a subject, as they are developed based on 
opinions which then result in assumptions, concepts and models which are re-examined and 
refined leading to their transformation and change over time (Archer, & Harrigan, 2016; 
Brunner, 2019). Theories achieve their purpose of describing, explaining, predicting, as well 
as controlling by systematising knowhow, expanding knowledge, directing future research 
and helping foresee phenomenon (Brunner, 2019) 
 
Organisational theories signify contexts which enables us to understand observed 
phenomena,  by helping us connect randomised occurrences to form meaningful relationships 
and sequences (Kummer,  Herold, Dobrovnik, Mikl, & Schäfer, 2020). Since theories are 
essential to creating the basis of explaining and predicting phenomena in a particular field, 
Spina, Caniato, Luzzini and Ronchi (2016) emphasised that it is imperative, that proper 
research in management fields or specialisations should be theoretically ingrained. They also 
suggest that for a body of knowledge such as purchasing and supply chain management to 
become a scientific field of study, it must first and foremost be rooted in theories. Despite 
the importance of theory to the survival of supply chain management as a scientific discipline, 
relevant research does not only attest the multidisciplinary nature of SCM but also to a lack 
of internal or "homegrown" theories in supply chain management (Lui, & McKinnon, 2019; 
Wynstra, Suurmond, & Nullmeier, 2019). Hence as was the case with other emerging 
managerial disciplines, theories originating from other research domains catalyse the 
development of the supply chain management discipline (Spina et al., 2016). Thus for supply 
chain management to develop to the level of other more mature disciplines, it is expected 
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that SCM researchers scrounge highly abstracted theories from such fields as management 
and economics. Accordingly, while early research in SCM was largely atheoretical, the 
situation has changed drastically (Giunipero, Bittner, Shanks, & Cho, 2019; Elramm et al., 
2020), resulting in SCM researchers using theories such as transaction cost economics, 
resource-based view and contingency theory, emanating from "theoretical domains" of 
strategic management economics and organisational behaviour respectively (Lui, & 
McKinnon, 2019). The above discussion suggests that the theory extension and use are highly 
encouraged in SCM research. The study, therefore, integrates the conceptual views of the 
following theories. 
 
4.3 TRANSACTION COST ECONOMICS (TCE) 
As one of the dominant theories on inter-firm collaboration, TCE’s fundamental belief lies 
in the fact that the fees associated with business transactions could be too exorbitant under 
certain conditions (Williamson, 2016). TCE proposes that a firm should organise its inter-
firm activities in a way that lessens the costs of production inside the organisation and 
transaction costs with its partners (Aubert & Rivard, 2016). TCE reflects an economic slant 
that mirrors types of operational costs, including costs associated with the sharing of 
information, synchronization and contracting (Wacker, Yang, & Sheu, 2016). TCE suggests 
that choosing between vertical integration or other market mechanisms is contingent on the 
comparative costs arising from “bounded rationality” as well as fears owing to partners’ self-
centredness and opportunism (Memili, Misra, Chrisman & Welsh, 2017). It is, therefore, 
premised on the assumption that when transaction costs exceed internal costs, organisations 
will prefer vertical collaboration (Neal, Neal, Mills & Lawlor, 2018). TCE proposes a 
different lens through which organisations and their boundaries are viewed, by suggesting 
that firms and their boundaries be viewed through the lens of contract rather than through the 
conventional lens of “choice" (Bennett, 2017). Being one of the most dominant theories on 
inter-firm collaboration, TCE opines that organisations establish their inter-organisational 
transaction in a way that reduces costs of production inside the organisation as well as 
transaction costs in the supply chain (Wacker et al., 2016). Asset specificity, uncertainty, as 
well as transaction frequency, drives transaction costs within any supply chain (Sambasivan, 
Deepak, Salim, & Ponniah, 2017). 
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Asset specificity denotes situations where a supply chain partner, finances investment that is 
specific to a transaction that offers no value in dissimilar respect (Che, Peng, Lim & Hua, 
2015). This refers to costs associated with the degree to which assets that facilitate a 
transaction (whether physical or human) are transferable (Tripathi, 2017). Uncertainty, in 
contrast, is referred to the extra cost that supply chain partners incur as a result of unexpected 
shifts in the economic environment as well as transaction behaviour (Aubert & Rivard, 2016). 
Finally, transaction frequency denotes the frequency of transaction amongst the collaborative 
partners. Transaction frequency has two main components, namely, reputation and setup 
costs (Tripathi, 2017). Underlying assumptions of TCE are the assumptions of bounded 
rationality (Sambasivan et al., 2017) and opportunistic behaviour (Bennett, 2017). Bounded 
rationality emanates from the hyper rationality ascribed to humans by the neoclassical 
economics (Sambasivan et al., 2017). 
 
Nevertheless, the neurophysiological and language limits of individuals limit the abilities of 
humans in receiving, processing and analysing data deprived of any error (Stranieri, Orsi, & 
Banterle, 2017). Bounded rationality is, therefore, regarded as a cause of transaction costs 
since all issues cannot be well-thought-out in the decision-making process (Neal et al., 2018). 
It opines that, even though human actors are rational, they are only limitedly so resulting in 
the conclusion that all intricate contracts are inevitably inadequate. Regarding opportunistic 
behaviour, it is assumed that a supply chain partner may deliver sub-standard goods if they 
realise that their counterpart, cannot notice the variance leading to the costs of monitoring 
(Brahm & Tarzijan, 2016). This unscrupulous behaviour leads to the cost of monitoring and 
inspection that exists even when opportunistic behaviour has not been detected (Memili et 
al., 2017).  
 
Despite its numerous advantages, leading to its application in supply chain management, 
TCE is not without limitation (Giacobbe, Matolcsy & Wakefield, 2016). TCE has been 
criticised based on the acquisition of Fisher Body by General Motors for its conclusions on 
appropriate rent (Quasi-rent) as well as post-contractual opportunistic behaviour even though 
this was profusely refuted by Coase (2006) on the basis that the event used never occurred 
(Hsieh, Huang, & Lee, 2016). Another criticism of TCE was premised on the fact that TCE’s 
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assumptions ignore the fact that organisations should not be used as simple replacements for 
configuring transactions when markets flop; and that they hold unique benefits for governing 
some categories of economic activities via a rationale very dissimilar to a market (Neal et al., 
2018). Furthermore, other researchers (Che et al., 2015) also criticised TCE on its approach 
to examining transactions at the firm level, thereby disregarding social, behavioural 
limitations as well as the supposition of the comparative generality of TCE’s clarifying power 
resulting in little or no possibility for its integration or combination with other institutional 
theories (Prior, 2016). Regardless of the above criticisms, TCE has been expansively used in 
management research since it is supple enough to be used in combination with other 
organisational theories (Tripathi, 2017).  
 
4.3.1 Relevance of TCE theory to this study 
Applications of TCE to Supply Chain Management (SCM) situations seek to elucidate a 
firm’s decision making regarding make or buy decisions (Tebboune & Urquhart, 2016). 
Hence, TCE is deemed appropriate for SCM research (Hodosi, 2017).  The discussions in 
sections 3.3.1, 3.3.3 and 4.3.1 suggest that uncertainty avoidance, benevolence, credibility 
are based on transaction cost theory and hence, turn to predict SCC. Similarly, SCC and its 
link with both operational performance and financial performance are also grounded on 
transaction cost economics theory. Accordingly, employs TCE theory to describe the effect 
of uncertainty avoidance on supply chain collaboration. It is also proposed that credibility 
and benevolence will lead to supply chain collaboration. This is because credible supply 
chain partners are less likely to engage in opportunistic behaviour, minimising problems 
associated with supply chain collaboration. Also, the feeling of fairness amongst members 
of a supply chain minimises the tendency of opportunistic behaviour, thereby encouraging 
supply chain collaboration. Furthermore, this theory is applied to the relationship between 
supply chain collaboration and the dimensions of firm performance – operational 
performance and financial performance. Supply chain collaboration reduces transaction costs 
associated with asset specificity, uncertainty, transaction frequency and bounded rationality, 
which in turn results in operational and financial performance. 
 
 
71 
4.4 RESOURCE-BASED THEORY (RBT) 
RBT has received ample consideration in elucidating supply chain collaboration in particular 
and management research at large. RBV postulates that firms can be seen as assemblages of 
resources that may or may not be strategic (Hitt, Xu & Carnes, 2016). For resources to be 
considered valuable, they must be rare, non-substitutable and inimitable (Wernerfelt, 2016). 
The essential ideas underpinning RBT are resources, capabilities, and strategic assets 
(Backman, Verbeke & Schulz, 2017). RBT is mostly used to elucidate the factors upsetting 
the exploitation of resources by organisations to advance their competitive benefit as well as 
performance by arguing that strategic resources, for instance, core competencies, dynamic 
capabilities (Daspit, Chrisman, Sharma, Pearson & Long, 2017), as well as absorptive 
capacities, account for the discrepancies in firm performance (Kauppila, 2015). Core 
competencies, therefore, refer to the main physiognomies of the core products offered by the 
firm and are firm-wide shared learning that is essential ingredients of competitive advantage 
(Hitt et al., 2016). 
 
Dynamic capability emphasises how and where firms use their resources to generate and 
appropriate capabilities (Carter, Kosmol & Kaufmann, 2017). Supply chain academics have 
recognized RBT as a prevalent theory in SCM research by acknowledging the complexity of 
internal/cross-functional and external collaboration with a firm’s upstream and downstream 
supply chain participants hence requiring unique capabilities that may be hard or expensive 
to implement (Mandal, Roy & Raju, 2016). According to the RBT, automated integration by 
investing in definite assets that are rare, treasured, inimitable and non-substitutable allows 
collaborating firms to build competitive advantage (Durand, Grant & Madsen, 2017). 
Another cause for supply chain collaboration is resource complementarity, whereby 
investments in relation-specific assets, extensive knowledge exchange as well as merging 
complementary and rare resources help produce rents out of the synergistic amalgamation of 
resources, competencies and capabilities to produce inimitable goods and services (Kull, 
Mena & Korschun, 2016). 
 
The entrenchment of collaborating firms’ relationship-specific assets and the underlying 
uncertainty makes it hard for competitors to imitate (Yeniaras, Sener & Unver, 2017). SCC 
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allows firms to focus on their superior capabilities and thereby intensifies firms’ specific 
competencies that help create economies of scale and learning effects that enhance their 
competitive positions (Lieberman, Lee & Folta, 2017). Hence, investing in assets that are 
relationship-based results in great competitive benefits to the supply chain as a whole because 
such assets are rare and inimitable  (Lioukas, Reuer & Zollo, 2016). Collaboration within the 
supply chain permits the firms to concentrate on their essential capabilities. As a result, there 
is improved specialization as well as increase scale economies, thereby increasing their 
competitive benefit (Qian, Wang, Geng & Yu, 2017).  
 
Since competitiveness emanates from the firm’s capacity to exploit its resources in a dynamic 
environment, absorptive capacity stands for capability (integration, conversion, procurement, 
and utilisation) of a firm to exploit resources in a manner that leads to competitive benefits 
in the form of active knowledge formation as consequences (Hoskisson, Gambeta, Green & 
Li, 2017).  Recognising that resources can be procured from sources outside the firm has led 
to several researchers exploring RBT’s role in inter-firm relationships such as supply chain 
integration, outsourcing and supply chain collaboration (Kellermanns, Walter, Crook, 
Kemmerer & Narayanan, 2016). These inter-firm relationships are the means of procuring 
resources which are external to the firm (Mohd et al., 2016), thereby helping bridge the gap 
between a firm’s strategic objectives and the current resource possessions (Backman et al., 
2017). 
 
However, RBT has been criticised for the mystery surrounding where, when and how 
resources may be beneficial to the firm (Cao and Zhang, 2012). Attempts at overcoming this 
limitation gave rise to a concept called dynamic capability, opined by Teece, David, Pisano, 
& Shuen (1997). This refers to the firm’s capacity to incorporate, shape and design 
competencies (internal and external) in adapting to swiftly fluctuating markets. Teece et al.’s 
(1997) point of view, then, allowed researchers to investigate the process of resource 
alignment in vibrant business environments (Ralston, 2014). 
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4.4.1 Relevance of RBT to this study 
RBT has been popular as an underpinning theory in explaining how collaborations in the 
supply chain improve firm performance (Liu & McKinnon, 2016). RBT theory presupposes 
that collaboration between supply chain partners leads to improvements in their competitive 
benefits such as the swiftness, ease, and consistency with supply chain processes (Gu, 2016). 
RBT has been used to elucidate the effect of supply chain collaboration on collaborative 
advantage and firm performance (Ralston, 2014). Although RBT is not a prescriptive theory, 
special attention is given to how resources are utilised in the supply chain collaboration 
process. (Durand, Grant, & Madsen, 2017). Even though RBT is contingent on the 
acquisition and utilisation of strategic resources that help to explain changes in the 
performance of firms, it is not a prescriptive theory (Backman et al., 2017). In this study, 
RBT is used to explain how collectivism and long-term orientation influence SCC. It is also 
used to explain the link between supply chain collaboration and operational performance. In 
effect, collectivism and long-term orientation are seen as unique and valuable resources for 
supply chain collaboration. In contrast, supply chain collaboration provides an organisation 
with competitive benefits in the form of operational and financial performance, since it 
results in cost savings, improved lead-times as well as better flexibility (Durand et al., 2017). 
This suggests that resource-based capabilities make firms think collectively with a long-term 
orientation, thereby making them good candidates for collaborative partnerships. 
Furthermore, supply chain collaboration is a resource-based competence that firms use to 
improve their operational performance as well as financial performance. Hence these logical 
inferences underpin the hypothesis as shown in figure Figure 4.2, that, collectivism and long-
term orientation could predict SCC, in addition to the proposition that SCC predicts both 
operational performance and financial performance.  
 
4.5 RESOURCE DEPENDENCY THEORY (RDT) 
Even though firms can achieve competitive advantage through the exclusive utilisation of 
scarce resources as argued by the proponents of the RBT, RDT claims otherwise (Wowak, 
Craighead, Ketchen, & Hult, 2016). It suggests that firms are required to interact with their 
environment to acquire resources (Ralston et al., 2017). Meanwhile, in realism, firms find it 
difficult to single-handedly acquire such resources (Kembro, Selviaridis & Näslund, 2014). 
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As a result, firms must share resources and time. It emphasises the dependency that exists 
amongst firms in a supply chain by focusing entirely on resources that are sourced externally 
to help guarantee the subsistence of a firm (Cho, Ryoo & Kim, 2017). However, the quest 
for these external resources (e.g. Raw materials) creates dependency amongst firms. Since 
dependence is an unavoidable consequence of supply chain collaboration, unbalanced 
interdependence is crucial in moderating uncertainties posed by the environment (Dolci, 
Maçada & Grant, 2017). The resultant effect of this uneven power, if not properly managed, 
may produce conflicts amongst the members of the supply chain (Jajja, Kannan, Brah & 
Hassan, 2017). According to Wowak et al. (2016), the dominant supply chain partner ought 
to attend to the requirements of the less influential parties who are needed in mutually 
beneficial engagements that will reinforce the competitive influence of the entire supply 
chain (Li, De Souza & Goh, 2016). 
 
Hence, to efficiently cope with dependency, RDT contends that firms need to have control 
over critical resources to decrease their dependency on other firms while escalating others’ 
dependence on them (Lii & Kuo, 2016). The inverse relationship between dependency and 
power suggests that firms with a very high degree of reliance on other supply chain partners 
are inclined to holding a smaller amount of power in such relationships (Ralston et al., 2017). 
As opined by Jacobs (1974), organisational power and control in relationships between 
organisations and their environments is a function of dependence on the providers of 
resources where the extent of dependence is negatively proportional to the availability of 
such resource providers (Wowak et al., 2016). Also, Hofer, Jin, Swanson, Waller and 
Williams (2012) suggested that power in organisational relationships is not only dependent 
on involuntary relationships between the supply chain partners but are also consciously 
established and maintained by firms in other environments of which supply chain partners 
may depend. Hence, the larger the number of relationships established and maintained by a 
supply chain member, the more powerful it becomes in the supply chain. These relationships 
can either be symmetric or asymmetric, depending on whether the level of dependence is 
equal or not equal (Sheu, 2014). Whereas RDT has its advantages, its inability to recognise 
and appreciate the roles of transaction costs, capability expansion and learning limits its 
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application as a standalone theory in explaining a phenomenon of supply chain collaboration 
(Chicksand, Watson, Walker, Radnor, & Hohnson, 2012). 
 
4.5.1 Relevance of RDT to this study 
RDT is useful not only in espousing but also in explaining the typical characteristics of 
collaboration such as trust between collaborative partners rather than the characterisations of 
aggressive exploitation of the parties (Kembro et al., 2014). Hence, with its limited use in 
supply chain management research notwithstanding, it can be used as a complementary 
theory in explaining supply chain collaboration as a way of sharing resources for the 
development of social capital. (Markman & Krause, 2016). RDT is used to underpin the 
fundamental connection between the power symmetry dimension of collaborative culture and 
supply chain collaboration. Hence, it is used to explain the suggestion that power imbalances 
in supply chain relationships emanate from resource dependency, which subsequently 
reduces through collaboration. Hence power symmetry is grounded on resource dependency 
theory, thereby supporting the hypothesised link between power symmetry and SCC as 
depicted in figure 4.2. 
 
4.6 CONTINGENCY THEORY 
Contingency theory emerged out of the limitations of classical management theory in 
ignoring contingency factors (Tangpong, Hung & Li, 2018). Theories such as Max Weber’s 
theory of bureaucracy as well as the scientific management theory postulated by Frederic 
Taylor overemphasised internal organisation to the neglect of the role of external factors 
(Steinbach, Holcomb, Holmes, Devers, & Cannella, Jr, 2017). Contingency theory contends 
that firms achieve their performance targets when their strategies are based on contingencies 
emanating from the firm’s external environment (Ridder, McCandless, & Hoon, 2014). 
Contingency theory aims to explain how firms align their performance and strategy with their 
internal and external environment (Taylor, & Taylor, 2014). Contingency, therefore, views a 
firm’s external environment and structure as the critical basis of its strategy and performance, 
because firms are vulnerable to the influence of their environment. 
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As a result, firms do not only need to acquire resources and develop their capabilities but 
would have to improve their ability to respond to uncertainties emanating from their 
environment (Alexander, 2017). Firms adopting contingency-based theory can achieve 
superior performance based on the development of supply chain strategies that are in sync 
with their environment (Whalen, Uslay, Pascal, Omura, McAuley, Kasouf, & Gilmore, 
2016). When firms are faced with uncertainty in their environments, supply chain 
collaboration is a strategy that helps to minimise the adverse effects of such uncertainties- 
whether at the micro-level, meso-level or the macro-level of the organisation’s environment. 
Organisations are classified as contingency-based firms when they adapt to the contingencies 
emerging from the environment such as the choice of product, price, distribution, and 
marketing strategy that minimises such uncertainties (McAdam, Miller, & McSorley, 2019). 
Supply chain operates in an interdependent business environment, where they are 
interdependent on their suppliers, customers and partners. In one breadth, resource similarity 
among the supply chain partners inspires their intention to collaborate (Romero-Silva, 
Santos, & Hurtado, 2018), while, in another breadth, resource diversity among members of 
a supply chain requires collaboration to ensure stability and predictability (Wadongo, & 
Abdel-Kader, 2014; Dikova, & Veselova, 2018). 
 
4.6.1 Relevance of contingency theory to this study 
Different dimensions of uncertainty, namely micro-level uncertainty, meso-level uncertainty and 
macro-level uncertainty, are defined based on contingency theory. Based on contingency 
theorist’s contention that a firm’s strategy should align with its changing environmental 
conditions, supply chain collaboration is examined as a strategic response to uncertainty. 
Supply chain collaboration is associated with information, risk and resource sharing, 
collaborative communication, joint planning and decision synchronisation that enable supply 
chain partners to cope with uncertainty. The discussions in the previous section indicate that 
micro-level uncertainty, meso-level uncertainty and macro-level uncertainty are underpinned 
by contingency theory, hence as hypothesised, tend to influence SCC (as shown in Figure 
4.2). Hence, in this study, contingency theory was used to explain how the dimensions of 
uncertainty, influence supply chain collaboration.  
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4.7 EXTENDED RESOURCE-BASED THEORY (ERBT) 
The proponents of the extended resource-based theory argue that firms benefit from both 
internal resources and capabilities as well as external resources and capabilities. They 
contend that, while internal resources and capabilities generate sustained competitive 
advantage for the focal firm (Xu, Huo, & Sun, 2014), external resources and competences 
are a source of competitive advantage for the network partners (Ranjatoelina, 2018). While 
Barney and Mackey (2016) proposed a resource-based theory based on strategic alliances, 
Song, Yu, Ganguly and Turson (2016) suggested a resource-based theory of social networks 
and how these networks could provide some competitive advantage to the members of the 
network. As a result, Zhang and Cao (2018) suggested that supply chain collaboration 
produces competitive benefits for collaborating parties. Likewise, Lavie (2006) assessed the 
possibility of applying RBV to a networked setting and proposed an extension of RBV to 
include network resources of collaborative firms. He opined that networks are a source of 
resources that produces rents for the members of the networks. Further, Gu (2016) suggested 
that network resources, combined with classic resources, are a source of strategic competitive 
advantage. This explains why researchers have employed ERBV to justify the assertion that 
collaborative initiatives and activities between collaborative partners result in both 
collaborative benefits as well as competitive benefits (Xu et al., 2014).  
 
4.7.1 Relevance of ERBT to this study 
The discussion in the previous section suggests that collaboration is a resource that lies 
outside the boundaries of the firm but offers benefits to the participating partners. Hence 
supply chain collaboration is grounded on extended resource-based theory and tends to 
influence the dimensions of collaborative advantage in the form of process efficiency, 
flexibility, synergy, quality and innovation (as shown in Figure 4.2). Though this theory and 
collaborative advantage as a composite construct have been addressed in collaboration 
studies in a different context, it has not been well considered in investigating the collaboration 
in the downstream petroleum sector. Since the types of rent associated with collaborative 
advantage are not generated by a single collaborative partner working alone, supply chain 
collaboration is deemed as a precursor of collaborative advantage.  
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4.8 HYPOTHESIS DEVELOPMENT 
Following the conceptual, empirical as well as theoretical reviews, the conceptual 
framework, as well as the theoretical framework of the study, are presented in Figure 4.2. 
Abbreviations in parentheses (Figure 4.2) represent the theories underpinning the 
hypothesised relationships. Based on the (Figure 4.2), collectivism, long-term orientation, 
power symmetry and uncertainty avoidance, benevolence, credibility, micro-level 
uncertainty, meso-level uncertainty and macro-level uncertainty (hypotheses H1a – H3c) are 
the relevant antecedents of SCC while process efficiency, flexibility, synergy, quality and 
innovation (H4a – H5b) are the relevant outcomes of SCC in the framework. The framework 
also depicts that, SCC has a dual operationalisation, first, as an endogenous construct to its 
antecedents and, second, as an exogenous construct to its outcomes. However, its antecedents 
and outcomes are respectively operationalised as exogenous constructs and endogenous 
constructs only.  
 
Figure 4.2: Conceptual and Theoretical Framework 
Source: Researcher’s Compilation 
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4.8.1 Dimensions of collaborative culture and SCC 
Lei et al. (2017) suggest that the cultural environment are responsible for successful, efficient 
and effective SCC. Also, firms with collaborative culture create shared goals and promote 
direct interactions for active SCC (Cao & Zhang, 2012). Further, Kumar et al. (2016), 
emphasise the role of collaborative culture plays in improving the strength of supply chain 
relationships. Accordingly,  Zhang and Cao’s (2018) hypothesised a positive relationship 
between collaborative culture and supply chain collaboration and found significant support. 
Further, while Resource-Based Theory’s (Wernerfelt, 2016) suggests that collectivism and 
long-term orientation are resources, resources dependency theory (Wowak et al., 2016) 
suggests that power symmetry increases power and reduces a firm’s dependency on its 
partners also, transaction cost economics Williamson (2016) suggest that the need to avoid 
uncertainty reduces transaction costs by increasing collaboration. In line with the theoretical 
as well as empirical claims in favour of a significant positive effect of collaborative culture 
on SCC, it is envisaged the dimensions of collaborative culture would have a significant 
positive effect on SCC. Hence, the need for empirical validation of this expectation to ensure 
its generalisability. Consequently, the following relationships between the dimensions of 
collaborative culture and SCC are hypothesised:  
 
Hypothesis 1a: Collectivism significantly influences supply chain collaboration amongst 
firms in the downstream petroleum sector. 
 
Hypothesis 1b: Long term orientation significantly influences supply chain collaboration 
amongst firms in the downstream petroleum sector. 
 
Hypothesis 1c: Power symmetry significantly influences supply chain collaboration amongst 
firms in the downstream petroleum sector. 
 
Hypothesis 1d: Uncertainty avoidance significantly influences supply chain collaboration 
amongst firms in the downstream petroleum sector. 
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4.8.2 Dimensions of uncertainty and SCC 
As Tangpong et al. (2018) argue, that a firm’s strategy should align with its changing 
environmental conditions. Alexander (2017) opined that firms do not only need resources to 
develop their capabilities but would have to enhance their ability to respond to environmental 
uncertainties. Adopting contingence-based theoretical perspective achieve superior 
performance due to their ability to develop supply chain strategies that correspond to the 
requirement of their environments (Whalen et al., 2016). Uncertainty refers to the failure to 
foresee future events that have the potential of influencing the choices a firm makes as well 
as the outcomes of such choices (Krishman, 2016) Therefore, considering the inability of in 
the downstream petroleum sector to control events in the external environment, uncertainty 
might provide an incentive for firms to engage in collaboration (Fallah et al., 2015). Hence 
firms are more likely to collaborate when uncertainty occasioned by the unpredictability of 
task execution resulting from variations in the flow of goods and information within a supply 
base exists (Lu et al., 2017). Moreover, when managers would collaborate with their 
customer base in a bid to obtaining full information on customer demand before making 
inventory decisions (Lu & Shang, 2017). Firms, therefore, collaborate when they seek to 
minimise the risks associated with the vicissitudes of intense competition, market as well as 
technological stability (Ding et al., 2017). Consistent with the hypotheses supporting the 
positive relationship between uncertainty and SCC, it is anticipated that the dimensions of 
uncertainty would significantly predict SCC; however, these need empirical validation for 
generalisation. As a result, the following hypothesised relationships between the dimensions 
of uncertainty and SCC presented: 
 
Hypothesis 2a: Micro-level uncertainty significantly influences supply chain collaboration 
amongst firms in the downstream petroleum sector. 
 
Hypothesis 2b: Meso-level uncertainty significantly influences supply chain collaboration 
amongst firms in the downstream petroleum sector. 
 
Hypothesis 2c: Macro-level uncertainty significantly influences supply chain collaboration 
amongst firms in the downstream petroleum sector. 
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4.8.3 Dimensions of trust and SCC 
Trust is the extent to which a firm believes in another’s loyalty and generosity in an 
ambiguous situation (Surmacz & Wierzbinski, 2019). Benevolence means the extent to 
which a supply chain partner expects its counterparts to behave impartially without behaving 
opportunistically when the situation presents itself (Minerbo et al., 2018). Credibility, on the 
other hand, refers to the degree to which partners believe in their counterparts’ consistency, 
authenticity and competence (Day et al., 2013). It suggests that every supply chain 
partnership requires its members to reliably, and competently discharge their obligation 
under the partnership (Olah et al., 2017). 
 
Supply chain collaboration can be enhanced by encouraging credibility enhancing behaviours 
(Kumar et al., 2016). Kumar et al.’s (2016) argue that SCC can be achieved by ensuring 
fairness, and impartiality in its dealing with its supply chain partners. Zhang & Cao (2018) 
that collaboration is only possible in supply chains where fairness is a critical cultural 
component. Moreover, theoretical claims of Williamson (2016) and Wacker et al. (2016), 
that the feeling of fairness minimises the tendency of firms engaging in opportunistic 
behaviours and, hence, encouraging supply chain collaboration by reducing transaction costs. 
Therefore, it can be proposed that supply chain trust results in increased levels of SCC. Based 
on the arguments endorsing a direct relationship between trust and, it is anticipated that the 
dimensions of trust would significantly predict SCC in the present context. Consequently, 
the following hypothesised relationships between the dimensions of trust and SCC are 
postulated:  
 
Hypothesis 3a: Credibility significantly influences supply chain collaboration amongst firms 
in the downstream petroleum sector. 
 
Hypothesis 3b: Benevolence significantly influences supply chain collaboration amongst 
firms in the downstream petroleum sector. 
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4.8.4 SCC and the dimensions of Collaborative advantage 
Collaborative advantage represents strategic advantages accruing to participants in a 
collaborative relationship that neither available within the boundaries of collaborative 
partners are nor available to competitors not engaged in such collaborative endeavours 
(Johnsen & Ennals, 2016). Doberstein (2016) and Aviles (2015), opined that SCC is 
responsible for firms’ ability to meet their efficiency targets. Uca et al.’s (2017) assert that 
collaborative communication, as well as a resource, information and risk-sharing, bring forth 
advantages in the form of flexibility or responsiveness. It also affirms the arguments that see 
flexibility as a natural outcome of supply chain collaboration (Pradabwong et al., 2017). Prior 
research suggests that SCC results in business synergy such that the combined efforts of the 
partners produces results that outweigh the te sum of the individual outcomes (Kumar et al., 
2016). Seo et al.’s (2016) claim that a direct relationship exists between SCC and quality. 
Nikol’chenko and Lebedeva, 2017 observe that collaborative activities such as resource 
sharing and synchronised performance management were vital to delivering reliable and 
durable products. Barney and Mackey (2016) argue that strategic alliances produce resources 
for the network in the form of competitive advantage, which is only available to the 
participants in the said network or strategic alliance. Moreover, collaborative activities such 
as information, risk and resource sharing produce competitive benefits for the collaborating 
partners (Zhang and Cao, 2018). Following the arguments supporting the direct relationship 
between SCC and collaborative advantage, it is expected that SCC would significantly 
predict the dimensions of collaborative advantage. Accordingly, there is a need to validates 
these expectations for generalisation. Consequently, the following hypothesised relationships 
between SCC and the dimensions of collaborative advantage are presented: 
 
Hypothesis 4a: Supply chain collaboration significantly influences process efficiency 
amongst firms in the downstream petroleum sector. 
 
Hypothesis 4b: Supply chain collaboration significantly influences flexibility amongst firms 
in the downstream petroleum sector. 
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Hypothesis 4c: Supply chain collaboration significantly influences business synergy amongst 
firms in the downstream petroleum sector. 
 
Hypothesis 4d: Supply chain collaboration significantly influences quality amongst firms in 
the downstream petroleum sector. 
 
Hypothesis 4e: Supply chain collaboration significantly influences innovation amongst firms 
in the downstream petroleum sector. 
 
4.8.5 SCC and the dimensions of firm performance 
Firm performance represents the standards developed to measure the extent to which an 
organisation or a unit achieves higher quality with the minimum amount of resources Cao 
and Zhang, 2012). While operational performance denotes a firms ability to meet its 
operational targets; financial performance represents those performance indicators that can 
be expressed in monitory terms (Gebremariam, 2016). Piboonrungruj (2012) and 
Nickolchenko and Lebedeva (2017) posited a positive relationship between SCC and firm 
performance in the tourism sector where a positive and significant relationship was 
established between supply chain collaboration and firm performance in the tourism sector. 
Collaborative behaviours, such as mutual communication and decision synchronisation 
minimises transaction costs, thereby enhancing a firm’s inventory turnover, customer 
satisfaction and on-time delivery (Pradabwong et al., 2017). 
 
Besides, Liao et al. (2017) established that collaborative behaviours such as collaborative 
communication and joint decision making helps minimise the effects of transaction costs and 
improves sales growth and return on investment. Collaboration reduces transaction costs 
associated with asset specificity and transaction frequency. Hence, it is posited that when 
supply chain partners collaborate by sharing information and resources, such collaboration 
reduces transaction costs, thereby enhancing firm performance (Williamson, 2016). 
Following the claims in favour of a positive between SCC and firm performance, it is 
expected that SCC would significantly influence the dimensions of firm performance. 
Therefore there is these expectations need to be validated to aid generalisation of these 
 
84 
findings. Thus, the following hypothesised relationships between SCC and the dimensions 
of firm performance are proposed.  
 
Hypothesis 5a: Supply chain collaboration significantly influences operational performance 
amongst firms in the downstream petroleum sector. 
 
Hypothesis 5b: Supply chain collaboration significantly influences financial performance 
amongst firms in the downstream petroleum sector. 
 
In Chapter 6, the conceptual framework and proposed hypotheses are tested, using empirical 
data obtained from Ghana’s petroleum downstream sector. 
 
Table 4.1: Summary of research hypotheses and their underpinning theories 
Hy  Exogenous construct - / + Endogenous construct Theory 
H1a Collectivism ➔ + Supply chain collaboration RBT 
H1b Long-term orientation ➔ + Supply chain collaboration RBT 
H1c Power symmetry ➔ + Supply chain collaboration RDT 
H1d Uncertainty avoidance ➔ + Supply chain collaboration TCE 
H2a Micro-level uncertainty ➔ + Supply chain collaboration CT 
H2a Meso-level uncertainty ➔ + Supply chain collaboration CT 
H2a Macro-level uncertainty ➔ + Supply chain collaboration CT 
H3a Benevolence ➔ + Supply chain collaboration TCE 
H3b Credibility ➔ + Supply chain collaboration TCE 
H4a Supply chain collaboration. ➔ + Process efficiency ERBT 
H4b Supply chain collaboration. ➔ + Offering flexibility ERBT 
H4c Supply chain collaboration. ➔ + Business synergy ERBT 
H4d Supply chain collaboration. ➔ + Quality ERBT 
H4ea Supply chain collaboration. ➔ + Innovation ERBT 
H5a Supply chain collaboration. ➔ + Operational performance RBT, TCE 
H5b Supply chain collaboration. ➔ + Financial performance RBT, TCE 
Note: RBV = Resource-Based Theory, RDT = Resource Dependency Theory, TCE = Transaction 
Cost Economics, CT = Contingency Theory, ERBT = Extended Resource-Based Theory. 
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4.9 OBSERVATIONS FROM THE REVIEW OF THEORETICAL AND 
EMPIRICAL STUDIES 
This section summarises the observations from the theoretical as well as empirical review. 
These are categorised into theoretical observations, contextual observations, as well as 
methodological observations, are discussed in sections 4.9.1, 4.9.2 and 4.9.3, respectively. 
 
4.9.1 Theoretical observations 
A large body of the studies reviewed above was underpinned by the TCE, RBT, RDT and 
agency theory with connections to theories of collaborative culture, SCC, trust, uncertainty, 
collaborative advantage and performance. As a result, the conceptual models mirror 
connections between collaborative culture, trust, uncertainty, collaborative advantage 
(collaborative benefit) and firm performance. 
 
4.9.2 Contextual observations 
Also, most of the studies were done in Asia, North and South Americas and Europe, raising 
doubts about the applicability of their findings to developing African economies, such as 
Ghana. Moreover, manufacturing-related firms were the focus of these studies, significantly 
to the neglect of distribution and service-related firms, which are currently the most 
significant contributors to Ghana's Gross domestic product (GDP). 
 
4.9.3 Methodological observations 
This section presents the methodological observations from the literature review. These 
include observations on the research approach, operationalisation of constructs, research 
design and data collection, model complexity and data analysis. These are accordingly 
presented in the ensuing sections. Regarding methodological choice, majority of the studies 
reviewed were quantitative with a few researchers adopting the qualitative approach. The 
mixed methods research approach was missing from the studies reviewed. In addition to 
collecting data on the primary constructs of the study, other demographic and business-
related data were also collected from respondents. Likert, as well as rating scales, capturing 
categorical answers by respondents, were used in data collection. Regarding the antecedents 
of SCC, the researchers in all cases adopted common constructs such as trust, uncertainty, 
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commitment, collaborative culture and business process management. In contrast, 
collaborative advantage, performance, trust and commitment were used as consequences or 
outcomes of SCC. Trust and commitment had a dual characterisation in the literature. While 
most researchers (e.g. Fawcett et al., 2012) conceptualise them as antecedents of supply chain 
collaboration, others, such as Piboonrungruj (2012), operationalised them as consequences 
or outcomes of supply chain collaboration. There’s, however, agreement to the effect that 
higher levels of trust could result in increased levels of supply chain collaboration (Fawcett 
et al., 2012). Furthermore, while researchers who conceptualise trust as an antecedent of 
SCC, operationalise it as benevolence and credibility, those who conceptualise it as an 
outcome of SCC operationalise it as affective trust and cognitive-based trust. In this study, 
trust is conceptualised as an antecedent of SCC hence accordingly operationalised as 
benevolence and credibility.  
 
The primary study design employed was the survey method, implemented using online 
questionnaires. The reason cited was to arrive at conclusions applicable to representative 
proportions of the population, which were mainly supply chain and operations management 
professionals involved in each case. In most cases, the primary surveys were preceded by 
pre-tests to ensure easy understanding and completion of instruments by respondents. 
Random sampling was used in selecting respondents from targeted populations. The 
complexity of the models used in the studies reviewed ranged from three constructs to about 
eight constructs. The models either investigated the relationship between SCC and some 
selected antecedents (i.e. collaborative culture, uncertainty, commitment, trust and IOS 
appropriation) or the effect of SCC on a selection of its outcomes (firm performance, 
competitive advantage and collaborative advantage). There were few instances where prior 
studies investigated how SCC moderates the relationship between its antecedents and 
outcomes. Structural equation modelling (both variance-based and covariance-based) and 
regression techniques were used in assessing the unique and composite variances explained 
by the exogenous construct. 
 
In most cases, the constructs under study were viewed as composites. Results of all the 
studies reviewed confirmed that collaborative culture, trust and uncertainty positively 
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influenced SCC. SCC and collaborative advantage were also found to be positively 
correlated. Similarly, SCC and collaborative advantage were both found to have a positive 
influence on firm performance. 
 
These lessons certainly informed the direction and content of this study with specific 
reference to the conceptual framework, operationalisation of the constructs, data analysis, 
presentation and discussion of findings. It is evident from the empirical review that there is 
no evidence of any study on SCC, its antecedents and or outcomes either in Africa or, more 
specifically, Ghana’s downstream petroleum sector. Also, globally, there is no study 
involving supply chain collaboration, its antecedents and consequences that seeks to show 
the relationship between the SCC and its antecedents and outcomes concerning their 
dimensions. 
 
4.10 CONCLUSION 
In this chapter, five different theories related to the antecedents and outcomes of SCC have 
been reviewed. Their inclusion in the study is justified by the fact that they help explain not 
only why firms engage in collaboration, but also the benefits or advantages that accrue to a 
firm that join forces with their supply chain partners. The choice of theories reviewed in this 
chapter is consistent with prior literature on how theories are applied in research on SCC, 
and, with supply chain management research in general (Cao & Zhang, 2012; Chicksand et 
al., 2012). 
 
Table 4.6 summarised the theoretical approaches to SCC, its antecedents and outcomes. This 
chapter revealed that the RBT and TCE are the dominant theories that explain the 
relationships between SCC and its antecedents (collaborative culture, uncertainty and trust). 
These theories were also the prevailing theories used to explain how SCC predicts its 
outcomes (i.e. collaborative advantage and firm performance) (Chicksand et al., 2012). This 
is due, in part, to the sophisticated application of TCE to outsourcing and institutional 
examination of firms and their supply chain partners (Williamson, 2016). The next chapter 
discusses the research methodology and the philosophical underpinnings of the study. Figure 
4.3 displays how this chapter connects with the next chapter. 
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Figure 4.3: The direction from chapter four to chapter five  
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CHAPTER FIVE 
RESEARCH METHODOLOGY 
 
5.1 INTRODUCTION 
This chapter discusses the chronology and justification of the selected research design for the 
study. The chapter is preceded by the introductory chapter and three other chapters, where 
background literature was presented and discussed. This consist of the research context in 
chapter two, the literature review on SCC, its antecedents and outcomes in chapter three, and 
the theoretical framework underpinning the study in chapter four. 
 
Having established a theoretical base for the study with the presentation of literature in 
chapters two, three and four, the research methodology is now discussed. The chapter 
addressed the research philosophy, approaches to theory development, methodological 
choice, research design and research strategies. Similarly, it discussed the research purpose, 
research time horizon, population and sampling, sampling approach, sampling techniques, 
sample size, data collection instruments as well as data analysis tools and techniques by 
pointing out, clearly, the implications of same. Figure 5.1 displays the location of this chapter 
in the study. 
 
 
 
Figure 5.1: The position of chapter five in this study 
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5.2 RESEARCH PHILOSOPHY 
A researcher’s views, perceptions and beliefs of the world, or assumptions about how 
knowledge has developed as well as the make-up of the realities faced, positively influence 
how research questions are fathomed and, hence, determine the resultant research design. A 
researcher’s philosophy denotes his or her individual opinion of what represents tolerable 
knowledge as well as the procedure through which such knowledge is established (Saunders, 
Lewis & Thornhill, 2016). It is an all-encompassing term that refers to a system of views, 
assumptions and conventions regarding the creation or growth of knowledge as well as to see 
how that knowledge relates to scientific research enquiry (Sekaran & Bougie, 2016). These 
divergent views and beliefs about research determine the research plan, procedures, 
stratagems and practices of examining and or re-examining the available knowledge in a 
subject area (Saunders et al., 2016). Philosophical worldviews are moulded by numerous 
influences of which the researcher’s specialisation, previous research experiences, in addition 
to the beliefs of the researcher’s supervisors, are essential (Creswell, 2014). Thus, a 
researcher, who is interested in an observable phenomenon on a group of workers, is more 
likely to take a different stance on how research is done, compared to one who is not 
(Creswell, 2014). Saunders et al. (2016) identified different research philosophies or 
paradigms, namely positivism, critical realism, interpretivism and pragmatism. These are 
subsequently discussed. 
 
5.2.1 Positivism 
Positivism, also known as direct realism, has its philosophical stance rooted in the natural 
sciences where social realities are observed to make law-like and sweeping generalisations, 
for instance, cause and effect (Sekaran & Bougie, 2016). This is because of its ability to 
create definite, accurate as well as explicit knowledge about a given phenomenon. The 
preoccupation of a positivist is observing phenomena and predicting outcomes (Hair, Celsi, 
Money, Samouel & Page, 2016). Positivists frequently use what is referred to as the scientific 
method in proposing as well as testing theories with highly structured and measurable data 
where the values of the researcher have no bearing on the inquiry (Creswell, 2014). 
According to the positivists, things that can be seen and assessed are capable of being 
concluded as factual knowledge, hence the opinion that the researcher’s views have no 
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bearing on the meaning of the object being investigated (Hair et al., 2016). Positivism 
emphasises methodologies that are highly structured and, hence, amenable to replication 
(Saunders et al., 2016). The name positivism, therefore, denotes the significance of what has 
been posited-emphasising the positivist’s stringent focus on scientific research methodology 
designed to produce real data and facts that have not been influenced by human bias (Bryman, 
2016). Positivists believe that the research process should be such that the researcher is 
detached from the object of the investigations, thereby regarding the concept being 
investigated as an object (Atiku, 2014). As a result, researchers adopting the positivist 
philosophy also take a purely quantitative research approach (Hair et al., 2016). 
 
5.2.2 Critical realism 
Critical realism is the philosophical stance that postulates that what we know, or experience 
are the indicators or proxies of what constitutes the real world rather than the actuals of the 
real world (Saunders et al., 2016). This philosophy emphasises an elucidation of what is seen 
and felt about the basic configurations of reality that mould observable events (Sekaran & 
Bougie, 2016). To the critical realists, reality represents the most significant theoretical 
contemplation of reality (Saunders et al., 2016). They view reality as foreign and 
autonomous, even though not directly comprehensible via observation and knowledge – 
hence, what we see, or feel are not the real things in the real world, but just indicators of the 
things in the real world (Sekaran & Bougie, 2016). As Saunders et al. (2016) put it succinctly, 
the reasoning behind critical realism underscores how often our intuits mislead us. The 
foremost include the feelings and incidents we experience, and the second, the intellectual 
treatment that follows what we experience after which we reflect or reason backwards on 
these experiences to the fundamental reality that might have occasioned them (Sekaran & 
Bougie, 2016). An essential aspect of critical realism is its leniently subjective approach to 
knowledge, also known as epistemological relativism, which acknowledges that knowledge 
is historically established in addition to believing that social facts, as well as social creations, 
are approved by society, but which do not exist separately. In a nutshell, scientific enquiries 
based on the philosophical stance of critical realism are based on the belief that our mind 
subjectively interprets what we experience through our senses (Sekaran & Bougie, 2016). 
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5.2.3 Interpretivism 
This philosophical stance patently segregates human phenomena from physical phenomena 
by asserting that. In contrast, humans create meaning, the same cannot be said about physical 
objects, and because human and social phenomena are intricate, it adopted the same approach 
as though they are physical objects untenable (Bryman, 2016). Interpretivism contends that 
humans, as well as the social spears within which they reside, are intricate, thus cannot be 
examined just as physical objects (Saunders et al., 2016). They also criticise the efforts by 
the positivists to unearth definite, comprehensive principles that relate to everybody. 
Consequently, research-based on interpretivism tends to be comparatively biased as analysis 
and interpretations of the information rest substantially on one individual (Bryman, 2016). 
Moreover, this approach professes no precise distinction between fair and unfair analysis of 
information when contextualizing a phenomenon, posing a considerable challenge to the 
generalisations aimed at clarifying the intricate nature of societal phenomenon (Sekaran & 
Bougie, 2016). Standard methodologies employed under this philosophy include interviews, 
focus groups and case studies (Creswell, 2014) 
 
5.2.4 Pragmatism 
Pragmatism is a research philosophy, which does not take any specific stance on what makes 
proper research (Saunders et al., 2016). Pragmatists believe that research, on both unbiased 
and biased phenomena, can generate valuable knowledge, depending on the research 
questions being investigated, hence their claim that concepts are only crucial to the extent 
that they support action (Sekaran & Bougie, 2016). Pragmatism attempts to merge 
objectivism, subjectivism, realism, idealism, precise knowledge, meticulous knowledge and 
diverse contextualised understandings (Creswell, 2014). Pragmatists do this, by studying 
models, notions, philosophies, hypotheses and research outcomes, about the roles they play 
as tools of theory and deed, as well as about the consequences of their practical outcomes in 
certain situations. To the pragmatists, realism is as critical as practicality (Sekaran & Bougie, 
2016). In conducting research, the pragmatist begins research with the identification of a 
problem and targets the contribution of practical answers that enlighten future practice 
(Sekaran & Bougie, 2016). The values of the investigator propel the impulsive process of 
inquiry, which is instigated by distrust and a feeling that something might be amiss or inapt, 
 
93 
re-establishes confidence when the predicament is resolved (Saunders et al., 2016). Hence, 
pragmatists highly favour practical solutions than theoretical distinctions, and their studies 
are bound to be highly disparate regarding the extent of how objective or subjective it may 
be (Creswell, 2014). 
 
5.2.5 Philosophical assumptions underpinning this study 
Having scrutinised the pertinent philosophical world views, and in line with the 
recommendation of Creswell and Plano Clark (2018), this research considers positivism and 
interpretivism as the most suitable research philosophies around which the study should be 
modelled. Two separate philosophies have been chosen (in line with the recommendations 
of Creswell & Plano Clark, 2018), because of the two different strands that characterise 
explanatory sequential mixed methods design. Since this research study begins with a first 
quantitative strand, a positivist perspective is employed in developing the research 
instruments, operationalising variables, analysing data as well as interpreting statistical 
results. Similarly, an interpretive perspective is employed as the philosophical stance for the 
second qualitative strand in developing the research instruments, collecting the qualitative 
data, analysing data as well as assessing how the qualitative results explain the quantitative 
results. Hence, the philosophical assumptions underpinning this research change from 
positivist in the first phase to interpretivism in the second phase. Specifically, the positivist 
philosophical stance is chosen for the first quantitative strand of this study because the 
researcher believes that the world can be practically predicted (Hair at al., 2016). Also, it is 
the expectation of the researcher that results from the first phase could be generalized to other 
cases. 
 
This is coupled with the fact that this research is based on assumptions that lean more towards 
quantitative research than they do to qualitative research (Creswell, 2014), in addition to the 
fact that the first phase of the study necessitates the determination and assessment of cause 
and effect relationships (Creswell, 2014). For the second qualitative phase, the interpretivist 
philosophical stance is deemed appropriate, because the researcher believes that this research 
- which is social science focused - involves humans with varying cultural backgrounds and 
circumstance, hence the need to know how these factors affect the research outcomes. Also, 
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because the purpose of the second phase of the research is to explain the first quantitative 
results, the interpretivism philosophy will help gain a full, detailed and in-depth 
understanding of the phenomenon being investigated. 
 
5.3 APPROACH TO THEORY DEVELOPMENT 
Saunders et al. (2016) put forward three main perspectives from which research approaches 
(approaches to reasoning or theory development) can be assessed. They proposed two 
contrasting approaches, deductive approach and the inductive approach as well as a third 
approach (abductive reasoning) that seeks to combine the two main contrasting approaches 
(deductive reasoning and inductive reasoning) to theory development.  
 
5.3.1 Deductive approach (reasoning) 
The deductive approach to theory development, which involves an unbiassed assessment of 
existing knowledge, theory as well as principles in hypothesis formulation, data collection, 
data analysis and interpretation, aimed at accepting or rejecting a said hypothesis. It is an 
approach to reasoning that is grounded in the positivists' philosophy, typical of research in 
the natural sciences (Bryman & Bell, 2015). Deductive reasoning is said to have taken place 
when the inference emanates cogently from a set of hypotheses, where is said to be correct 
when all the hypotheses are accurate (Saunders et al., 2016). There are six logical steps 
through which deductive reasoning progresses (Bryman, 2016). The first step is to propose a 
testable premise or hypothesis. Then, based on existing literature, infer a few propositions. 
After making the propositions, each proposition, as well as the reasoning behind them, is 
assessed by comparing these propositions with existing theories. This is to ascertain if it 
advances knowledge, and if it does, then through the collection of appropriate data that 
measure the variables under study, these premises are tested through data analysis. If the 
findings emanating from the analysis are contrary to the set premises, then the theory is false 
and, hence, should be discarded or revised while the procedure resumed and vice versa 
(Saunders et al., 2016). 
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5.3.2 Inductive approach 
Distinguished from deductive reasoning, inductive reasoning is where there exists a variance 
between the basis and the conclusion, where the conclusion is assessed to be supported by 
the observation made (Sekaran & Bougie, 2016). Hence, research with inductive reasoning 
starts with the collection of data to discover a phenomenon followed by theory building, 
usually in the form of a conceptual framework (Bryman, 2016). This approach to theory 
development is grounded in an interpretive philosophy as a substitute to positivism (Saunders 
et al., 2016). Again, Saunders et al. (2016) submit that researchers seeking in-depth 
knowledge and understanding about the how or why of a phenomenon, instead of describing 
it, may perhaps be more reasonable to explain it by adopting an inductive rather than a 
deductive approach. The strength of the inductive reasoning approach is inherent in its 
emphasis on rigour and comprehensiveness in the procedures for data collection utilising an 
opposite qualitative approach that aids the collection of new, primary and first-hand 
information straight from the source (Sekaran & Bougie, 2016). In contrast to the deductive 
approach, an inductive approach emphasises using small samples for detailed data collection 
and analysis (Atiku, 2014). 
       
5.3.3 Abductive approach 
This approach seeks to combine deductive and inductive approaches to theory development 
in preference to starting from theory to facts or from facts to theory. (Saunders et al., 2016). 
An abduction approach, therefore, moves hither and thither, expertly fusing deduction and 
induction (Saunders et al., 2016). The abductive approach to theory development 
corresponds with what many business and management scholars do (Bryman, 2016). He 
argues that the proponents of the abductive approach to theory development believe that 
creating an impression of a rigid division between deductive and inductive approaches to 
theory development is misleading, because of the possibility of combining deductive 
reasoning and inductive reasoning. He, again, stressed that the desire to control the disparity 
between deductive (objective) and inductive (subjective) approaches to theory development 
or reassessment of existing theories towards the provision of in-depth clarifications to key 
variables justifies abductive inquiry use in management research. As Saunders et al. (2016) 
argued, using abductive (combining deduction and induction inquiry) reasoning comes with 
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far-reaching benefits. Hence, the idiosyncratic nature of business activities necessitates the 
adoption of this approach in management research (Saunders et al., 2016). 
 
5.3.4 Research approach adopted for this study 
After careful evaluation of the advantages and disadvantages of deductive, inductive and 
abductive inquiry, two separate approaches to theory development were deemed appropriate 
for this study (deductive and inductive approaches for the quantitative and qualitative phases 
respectively). This approach was in sync with the recommendations of Creswell and Plano 
Clark (2018). The deductive approach to theory development was adopted for the first 
quantitative phase, while the inductive approach is used for the qualitative phase. The choice 
of this approach was rooted in its ability to provide superior explanatory power in examining 
the relationships amongst (among) two or more variables (Saunders et al., 2016). This 
approach is also consistent with positivism and interpretivism philosophical stances adopted 
for this study. Ensuring a descriptive (explanatory) assessment of how (why) collaborative 
culture, trust and uncertainty influence SCC, on the one hand, as well as how (why) SCC, 
influences collaborative advantage and firm performance, on the other hand (Creswell & 
Plano Clark, 2018). 
 
5.4 METHODOLOGICAL CHOICE 
Methodological choices denote the different techniques employed by research scientists in 
collecting and analysing data (Saunders & Tosey, 2013). This is a rudimentary but essential 
choice faced by all research scientists when designing research projects and may either be “a 
mono method research design” (quantitative or qualitative) or “a multiple methods research 
design” (multiple quantitative, multiple qualitative) or “a mixed methods research design” (a 
combination of qualitative and qualitative methods) (Saunders et al., 2016, p. 58). Mono 
method research is when a researcher employs only one data collection method and a 
corresponding data analysis technique. For research using multiple methods, the researcher 
employs two or more different quantitative and or qualitative data collection methods and a 
conforming data analysis technique (Saunders et al., 2016). The subsequent sections discuss 
these choices in detail. 
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5.4.1 Mono method research designs 
This is used to describe using a single data collection procedure with a corresponding data 
analysis technique (Saunders et al., 2016). Mono method methodological choice can either 
be quantitative or qualitative, resulting in a mono method quantitative or qualitative study 
(Saunders et al., 2016). Mono quantitative research design is where researchers employ not 
only a data collection technique but also a single and corresponding data analysis procedure 
(Saunders et al., 2016). In other words, in a mono method quantitative design, the researcher 
collects and analyses data in a quantitative (numerical) form, for instance, questionnaire data 
analysed statistically, using frequencies (Saunders et al., 2016). A mono method qualitative 
design is where a researcher collects and analyses data in a qualitative (non-numerical) form 
culminating in a mono method qualitative design after which sophisticated statistical tools 
are used for analyses, while findings are reported numerically or non-numerically (Saunders 
et al., 2016). Foremost among its limitations is its inability to answer complex and dynamic 
research questions as data triangulation, validity and reliability is doubtful (Saunders et al., 
2016). As a result, the researcher considers the mono method research design as an 
inappropriate way of answering the proposed research question. 
 
5.4.2 Multiple methods research designs 
Multiple methods research design is used to describe using two or more (quantitative or 
qualitative) data collection procedures together with a corresponding data analysis technique 
(multimethod research design) or a combination of qualitative and quantitative data 
collection procedures in cooperation with a similar data analysis technique (Saunders et al. 
2016). Plano Clark and Ivankova (2016) describe multiple method research as one in which 
the investigator combines more than one quantitative design, more than one qualitative 
design, or more than one quantitative and qualitative designs. Bryman (2006) advocates the 
use of multiple methods research designs (multimethod research designs or mixed methods 
research designs) in business as well as management research due to its ability to overcome 
some of the flaws linked with the use of mono method research designs, besides enabling the 
collection, analysis and interpretation of rich data. The different types of multiple methods 
research designs are described in the subsequent paragraphs. 
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Multi-method research designs:  These denote a situation where a researcher adopts two or 
more quantitative data collection procedures together with a corresponding statistical 
analysis technique, resulting in a multimethod quantitative research design (Saunders et al., 
2016). This design has, as its strength, in that, it is a less expensive and less time-consuming 
data collection procedure, that permits the allocation of more time to the data analysis 
process, nevertheless, with the limitation of working with an unfamiliar secondary data set 
as well as the difficulty in managing vast and complex data sets (Atiku, 2014). 
 
Mixed methods research design: It is a research design in which researchers merge both 
quantitative and qualitative data collection and analysis techniques in the same or a single 
research project (Saunders et al., 2016). In other words, mixed methods research is where a 
researcher merges quantitative and qualitative data collection method and analysis 
procedures, either concurrently or consecutively (Saunders et al., 2016). Hence, for this 
design, quantitative and qualitative research techniques and procedures are employed in a 
single research project (Saunders & Tosey, 2013). 
Mixed method simple design: This is a mixed-methods research process where a researcher 
collects quantitative data, which is subsequently analysed using a corresponding quantitative 
data analysis technique or where the researcher collects qualitative data and analyses it, using 
an appropriate qualitative data analysis technique (Saunders et al., 2016). Concisely, this 
entails collecting and analysing quantitative (qualitative) data with corresponding 
quantitative (qualitative) data analysis technique (Saunders et al., 2016). 
 
Mixed-methods complex design: It denotes a research design is a process of collecting 
quantitative data and analysing it using a qualitative data analysis technique or collecting 
qualitative data and analysing it using a quantitative data analysis procedure (Saunders et al., 
2016). I other words, mixed methods complex research design involves the collection of 
quantitative data and analysing qualitatively or the collection of qualitative data and 
analysing it quantitatively (Saunders et al., 2016). 
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5.4.3 Research choice adopted for the study 
Having assessed all research designs, the mixed methods simple research design was chosen 
as the research choice for this study. This was to help investigate how and why the dimensions 
of collaborative culture, trust and uncertainty influence SCC. It was to help assess how and 
why SCC influences the components of collaborative advantage and firm performance in 
Ghana’s downstream petroleum sector. This design was chosen, because the researcher sought 
to collect quantitative (qualitative) data, which was subsequently analysed, using a 
corresponding quantitative (qualitative) research analysis technique in the first (second) 
phase of the study (Saunders et al., 2016). A flow chart of steps and procedures involved in 
selecting the appropriate methodological choice for this study is displayed in Figure 5.2. 
 
 
Figure 5.2: Methodological choice 
Source: Adapted from Saunders et al. (2016) 
 
5.5 RESEARCH DESIGN 
Sekaran and Bougie (2016) describe research design as the blueprint for collecting, 
measuring and examining data put together to answer stated research questions. Similarly, 
and as recommended by Saunders et al. (2016), your research design is your overall 
framework for data collection and analysis in a bid to answer research questions in a manner 
that helps achieve the research objectives.  
 
100 
5.5.1` Quantitative research design 
This is as a way of examining objective theories by assessing the relationships that exist 
among constructs or variables (Creswell, 2014). Typically, instruments are used in measuring 
these variables such that numerical data is investigated using statistical tools and techniques. 
Quantitative research is advantageous in several respects; notable among them is the fact that 
it is perfect for studying large samples and is relatively cost-effective and timesaving 
(Saunders et al., 2016). More so, quantitative research allows the generalisation of research 
results to the study population, so far as the findings meet the necessary reliability and 
validity tests (Zikmund Babin, Carr & Griffin (2013). Yet, Creswell (2014) cautions that 
quantitative research has limitations in terms of its inability to probe respondents for further 
insight. Likewise, Creswell (2014) argues that the prearranged research procedure used in 
quantitative research limits the effectiveness of the process. 
 
5.5.2 Qualitative Research Design 
In contrast, the qualitative approach, which has been defined by Creswell (2014) as an 
investigative procedure of appreciating a societal phenomenon, based on building a 
multifaceted view in a natural setting, which centres research on systematic protocols. The 
subjective opinion of the researcher is usually mirrored in the techniques, findings, 
interpretations, as well as the conclusions that are drawn (Merriam, & Tisdell, 2015). This 
has been recommended in situations where an accurate appreciation of a condition is 
required. Furthermore, Zikmund et al. (2013) opined that qualitative research responds to 
objectives, using methods that allow for the provision of intricate explanations of a situation 
devoid of the use of arithmetical measurements. Its focus is on discovering underlying 
motives and new insights based on the principle that reality is self-constructed. Some merits 
of qualitative research are that it is relatively flexible in design and creates a deeper level of 
knowledge on the subject matter being studied. Nonetheless, qualitative research does not 
produce representative results of a population; hence, the results cannot be generalised to the 
study population (Merriam, & Tisdell, 2015). 
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5.5.3 Mixed methods research design 
This is where the investigator researcher or team of investigators blends the procedures and 
techniques of qualitative and quantitative research approaches achieving not only full 
understanding but also for corroboration (Saunders et al., 2016). In other words, it refers to 
the type and method of research in which the researchers combine both quantitative 
approaches to data collection and analysis with qualitative approaches to data collection and 
analysis (Plano Clark & Ivankova, 2016). Similarly, Creswell and Plano Clark (2018) also 
defined mixed methods research design as a research design involving no less than one 
quantitative method and one qualitative method in which the research cannot be inherently 
linked to any specific research paradigm. Three core mixed methods designs, namely the 
convergent, the sequential exploratory and the sequential explanatory designs have been 
recommended for researchers by Creswell and Plano Clark (2018) for use as a framework in 
planning research projects. They also emphasized that the chosen core design should be one 
that best fits not only the research problem but also the motives for mixing. These core mixed 
methods designs are discussed in the subsequent paragraphs. 
 
Convergent mixed-methods: In the convergent design, the researcher concurrently merges 
quantitative and qualitative approaches to data collection with a corresponding data analysis 
technique (Creswell & Plano Clark, 2018). It involves an independent use of numerical and 
non-numerical data collection and analysis procedures within one stage of enquiry (Saunders 
et al., 2016). In other words, convergent mixed methods design occurs when a researcher 
resolves to combine the results of the numerical and non-numerical for comparison (Figure 
5.3). The primary objective is to compare the two results in a way that gives a more holistic 
understanding of a research problem, to use a set of findings to validate another. In 
convergent design, equal emphasis is placed on both the quantitative strand and the 
qualitative strand as they are connected, but diverse, facets of the same research question in 
a complementary manner (Plano Clark & Ivankova, 2016).  One advantage of the convergent 
mixed methods design is that it is easy to implement, hence appropriate for researches new 
to mixed-method research (Plano Clark & Ivankova, 2016). Besides, the convergent mixed 
methods are relatively efficient as it helps collect quantitative and qualitative information 
during the same phase of research at almost the same time (Creswell, 2014). Since the 
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convergent mixed methods design permits the independent collection and analysis of 
numeric and non-numeric information, it is a useful method for team research involving 
researchers with both quantitative and qualitative biases (Creswell & Plano Clark, 2018). 
Notwithstanding the advantages, the convergent mixed methods design has limitations 
regarding the use of different sample sizes, hence the need to ponder on the consequences of 
it. Besides, the need to merge two sets (quantitative and qualitative) can be very challenging, 
especially when the two studies have not been designed in a way that addresses similar 
concepts. In contrast, the possibility of having divergent results may prove difficult to explain 
cannot be overemphasized (Creswell & Clark, 2018). 
 
Sequential mixed-methods: Unlike the convergent mixed method where the two sets of data 
are collected and analysed concurrently in the same phase, sequential mixed methods design 
consists of more than one phase of data collection and analysis consecutively. Hence, the 
researcher followed one phase of data collection and analysis with another with the view of 
elaborating on the preliminary set of results. In sequential mixed methods, the initial phase 
of research consequently guides or dictates the subsequent phase. Two types of sequential 
mixed methods design exist, they are, the exploratory sequential mixed methods (qualitative 
before quantitative) and the explanatory sequential mixed method (quantitative before 
qualitative) (Creswell & Plano Clark, 2018). The following paragraphs discuss these two 
types of sequential mixed methods designs. 
 
The exploratory sequential is a mixed-methods design in which the researcher starts with the 
qualitative phase of enquiry to explore a given phenomenon to follow up with the second 
quantitative phase to use the results of the second phase to validate, confirm or to generalise 
the qualitative result. (see Figure 5.5). Emphasis is placed on either the first qualitative phase 
(QUAL → quan) or the second quantitative phase (qual → QUAN). Integration of the 
methods in this design occurs sequentially, first, at the completion stage of qualitative phase 
and beginning of the quantitative phase and secondly, at the interpretation stage where the 
results of both phases are interpreted concurrently. For instance, researchers can base the 
questionnaires to be used for the second quantitative phase on the results from the first 
qualitative interviews after which the two sets of findings are interpreted concurrently. The 
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interpretation is made in a way that ensures that the results of the second quantitative phase 
are used to verify or validate the results of the first qualitative findings for a better 
appreciation of the quantitative result. (Plano Clark & Ivankova, 2016).  
 
The explanatory sequential design involves implementing a first (quantitative) and a second 
(qualitative) strand in sequence by using the second qualitative strand to expound, explain 
and validate the first quantitative results. The primacy may be given to either phase of the 
research depending on the emphases of the study. There are two points of integration in 
explanatory sequential mixed methods (Saunders 2016). The first is at the point where the 
quantitative results are completed and the commencement of the qualitative phase, and 
second, at the point where the two results are jointly interpreted. For instance, researchers 
can base the identification of respondents for the second qualitative phase on the results of 
the first quantitative phase (Creswell & Plano Clark, 2018). After that,   the two sets of 
findings are interpreted concurrently in a way that ensures that the results of the second 
qualitative phase are used first to identify eligible respondents for the second qualitative 
phase, and, secondly, to confirm, validate or explain the results of the first quantitative 
findings for a better appreciation of the quantitative results (Plano Clark & Ivankova, 2016). 
For instance, researchers can base the questionnaires to be used for the second quantitative 
phase on the results from the first qualitative interviews after which the two sets of findings 
are interpreted concurrently in a way that ensures that the results of the second quantitative 
phase are used to verify or validate the results of the first qualitative findings. Identification 
of respondents for the second qualitative phase is dependent on the results of the first 
quantitative phase to guarantee a better appreciation of the quantitative results (Plano Clark 
& Ivankova, 2016). According to Creswell and Plano Clark (2018), there are two variants to 
sequential explanatory research design. These are the follow-up explanations variant (QUAN 
→ qual) and the participant-selection variant (quan → QUAL). Researchers who use the 
follow-up explanations variant (QUAN → qual) give priority to the first quantitative strand 
by using the second qualitative strand to explain the quantitative results. However, 
researchers adopting the participant-selection variant (quan → QUAL) give priority to the 
second qualitative strand by focusing on a qualitative examination of a phenomenon but 
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requires the first quantitative results to help identify the most appropriate respondents 
(Creswell & Plan Clark, 2018).  
 
5.5.4 Research design adopted for this study 
The explanatory sequential design was adopted for this study because the study sought to use 
the qualitative results of the second phase in explaining and validating the quantitative results 
of the first phase. Also, the phase-by-phase sequence in which the explanatory sequential 
mixed method is deployed makes it easier to implement by a single researcher (Morgan, 
2014). Further, this method facilitates the exploration of the results from the first phase in 
further detail in situations where unexpected results are obtained. However, this method takes 
time in addition to the challenge of getting back on to the second qualitative phase (Plano 
Clark & Ivankova, 2016). As a result, implementation took place sequentially, starting, first, 
with the quantitative phase followed by the qualitative phase. Primacy was given to the first 
quantitative strand (QUAN → qual) by using the results of the second qualitative strand to 
explain the results of the first quantitative strand. Hence, the follow-up explanations variant 
of sequential mixed methods research design is deemed most appropriate (Creswell & Plano 
Clark, 2018). Figure 5.3 presents a flow chart of steps and procedures involved in selecting 
the appropriate research design for this study. 
 
Figure 5.3: Flow chart of how the research design was selected 
Source: Adapted from Saunders (2016) 
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5.6 RESEARCH STRATEGIES 
As said by Saunders et al. (2016), a research strategy refers to the plan a researcher intends 
using to answer the research questions underpinning the research. It serves as the 
methodological connection between one’s research philosophy and the ensuing choice of 
data collection and analysis methods (Saunders & Tosey, 2013). Put differently, it is an 
overall plan of how the scientist intends to address the stated research questions (Saunders et 
al., 2016). It is dependent on the research question, the degree of control over social events 
as well as the extent of focus on contemporary issues. A researcher’s choice of the research 
strategy is, therefore, dependent on the research objectives, research questions as well as the 
researcher’s stance on what constitutes proper research, along with the accessibility of data 
and the limitations on time (Sekaran & Bougie, 2016). The six main research strategies - 
experiment, survey, ethnography, case study, grounded theory, and action research - 
proposed by Sekaran and Bougie (2016) and Saunders et al. (2016) are discussed below. 
 
5.6.1 Experiment 
Experiment, as a research strategy, aims at studying causal relationships between variables 
with emphasis on the likelihood of a change in an unobserved variable triggering a change 
in an observed variable (Sekaran & Bougie, 2016). To achieve this, the researcher must state 
both the null and alternate hypotheses, randomly allocating research participants to both 
experimental and control groups (Bryman, 2016). Subsequently, the unobserved variable is 
manipulated while measuring the variations in the observed variable. This research strategy 
is rooted in the natural sciences and laboratory enquiry requiring a very high degree of 
exactitude, making experiments the benchmark with which other strategies are compared 
(Saunders et al., 2016). There are two different approaches to experiments, namely, 
laboratory experiments and field experiments. Laboratory experiments refer to experiments 
undertaken in non-natural settings, while field experiments take place in the natural setting. 
Laboratory experiments, by their nature, are typical in the natural sciences, while field 
experiments are standard in the social sciences (Bryman, 2016). 
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5.6.2 Survey 
Survey research strategy encompasses the collection of data in an organised manner from a 
population. Survey strategy is used to describe three main approaches to data collection, 
namely, questionnaire, structured interviews, as well as structured observation (Saunders et 
al., 2016). Since it permits the collection of both quantitative and qualitative data on different 
research questions, it has become a highly trendy research strategy in business research, 
management as well as social science research. Surveys are, therefore, very popular with 
exploratory and descriptive research. Hence survey research is typically linked with the 
deductive approach to theory development, employed in answering questions such as what, 
how many, who and how much (Saunders et al., 2016). Surveys can either be cross-sectional 
(one-time survey) or longitudinal (continuing surveys that permits the tracking of changes 
over time (Sekaran & Bougie, 2016) 
 
5.6.3 Case study 
This is an extensive investigation into a contemporary topic or observable fact in a real-life 
milieu by employing numerous sources of evidence in which the case in question may either 
be a person, group, event, an organisation or a process (Saunders et al., 2016). It emphasises 
the collection of data on specific persons, groups, events or processes in which the researcher 
is interested. This is based on the premise that one’s ability to have a clear sight of a problem 
or phenomenon is based on a thorough assessment of such phenomenon in a real-life situation 
where all perspectives are investigated. This is possible, thanks to the use of different data 
collection and analysis methods (Sekaran & Bougie, 2016). As a result, what defines a case 
study is how the case is selected, as well as how clearly the boundaries of the case have been 
defined. 
 
5.6.4 Ethnography 
Ethnography is a research strategy used to study the ethos of an assemblage of people. In 
straightforward terms, ethnography refers to a written account of a group of people (Saunders 
et al., 2016). With ethnography, the researcher is involved in close observation, recording of 
the daily life of a culture after which an account is written in a highly descriptive detail 
(Sekaran & Bougie, 2016). Having its roots in anthropology, ethnography research strategy 
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is where the researcher becomes deeply engaged with a culture of a social group under study, 
observes its behaviour and listens to discussions. Thereafter, the researcher asks questions 
and seeks clarifications with the sole aim of getting an understanding of the culture and way 
of life of a group from an insider’s perspective (Sekaran & Bougie, 2016). Ethnographers 
investigate groups of people who share the same space and hence interact with one another. 
Saunders et al. (2016) identified three types of ethnography, namely the critical, realist as 
well as interpretative ethnography. 
 
5.6.5 Action Research 
Action research is a research strategy that focuses on managing change through a close 
collaboration between practitioners and scholars, where the outcome informs other contexts 
(Saunders et al., 2016). Sometimes undertaken by consultants who are interested in causing 
a change in organisations, action research has a goal of effecting planned change. With this, 
the investigator starts with an identified problem and then collects relevant data that serves 
as a temporary solution to the problem (Sekaran & Bougie, 2016). It is, then, implemented 
taking cognisance of the possibility of unintended consequences arising out of the 
implementation (Sekaran & Bougie, 2016). These consequences are then assessed, defined 
and diagnosed in an iterative manner until a solution has been found for all such problems or 
results (Saunders et al., 2016). Of utmost importance to action research is not only about how 
practically, and accurately, a given problem has been defined, but also about the 
inventiveness of the chosen data collection method (Sekaran & Bougie, 2016). As succinctly 
opined by Coghlan (2019), “action research is research in action rather than research about 
action”. 
 
5.6.6 Grounded Theory 
The grounded theory refers to a systematic array of processes used to develop theory from 
data, using the inductive approach to theory development. In other words, grounded theory 
denotes how theory is inductively developed from data. It uses theoretical sampling to 
determine the type of data to collect, to code and analyse the data and continuous comparison 
of the data. Furthermore, Sekaran and Bougie (2016) asserted that theory development in 
grounded theory is a process involving recurring sampling, data collection as well as analysis 
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up to the point where new findings emerge from subject matter inconsistent cases (point of 
theory saturation) (Sekaran & Bougie, 2016). 
 
5.6.7 Appropriate research strategy for this study 
Consistent with the research objectives of the study, the chosen research design (sequential 
explanatory research design) an explanatory sequential research design, made up of two 
separate research strategies were used in the research (Creswell & Plano Clark, 2018). This 
research strategy requires that two separate phases (a quantitative phase and a qualitative 
phase) be used when the research seeks to use qualitative results to explain quantitative 
results. The survey research strategy was employed for the first quantitative phase, while 
case study research was employed for the second qualitative phase. The first quantitative 
strand was used to answer the quantitative aspects of the research questions (translated into 
hypothesis). In contrast, the second phase was employed in addressing the qualitative aspects 
of the questions. 
 
5.7 RESEARCH PURPOSE 
Research purpose refers to the intent, aim or rationale for conducting a piece of research. 
Research purpose should flow from the research aim and objectives and can be exploratory, 
descriptive, explanatory, evaluative, or a combination of any of these (Saunders at al., 2016). 
 
5.7.1 Exploratory Studies 
Exploratory research is a research conducted to seek new insights, probe or examine a 
phenomenon in a new light as well as to expand the frontiers of knowledge on the given 
phenomenon (Saunders et al., 2016). It is employed in situations where little or no inquest 
has been conducted to provide answers to existing problems. It requires a preliminary 
acquaintance with the said phenomenon for an enhanced understanding of the causes and 
effects of the problem to enable the development of the research questions as well as 
hypotheses. Exploratory studies serve as valuable means of asking straight and direct 
questions that help discover new insights about a phenomenon (Sekaran & Bougie, 2016).  
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The beginning of exploratory research questions usually takes the form of what or how. This 
type of studies is employed when researchers want to clarify their understanding of a problem 
or phenomenon in situations where the researcher is not sure of the phenomenon under 
investigation (Sekaran & Bougie, 2016). Exploratory enquiry assumes several forms 
including a review of literature; expert interviews, in-depth individual or group interviews, 
which may be highly unstructured. Exploratory studies have the advantage of flexibility 
adaptability to change; hence an exploratory researcher should be prepared to change the 
direction of his research when new data or insights are uncovered. Hence, exploratory 
research begins with an extensive focus that subsequently becomes tapered as the research 
progresses (Saunders et al., 2016) 
 
5.7.2 Descriptive Studies 
Descriptive research is conducted to produce not only a precise representation of a 
phenomenon but also to provide an adequate, sufficient and satisfactory description of such 
phenomenon (Saunders et al., 2016). Hence, descriptive research seeks to provide 
supplementary information on the characteristics of the constructs being investigated. Since 
the goal of descriptive studies is to secure an accurate description of events, persons or 
situations, the beginning of description research questions usually takes the form of or 
include: ‘who’, ‘what’, ‘where’, ‘when’ or ‘how’. Descriptive studies facilitate 
comprehensive discussions on a phenomenon enabling the consolidation of discussions on 
previous exploratory studies to provide elaborate deliberations or arguments (Saunders et al., 
2016). As descriptive research may either be an extension or a precursor to an exploratory 
study, the need to have a comprehensive depiction of the phenomenon on which data are to 
be collected cannot be overemphasised (Saunders et al., 2016). 
 
5.7.3 Explanatory Studies 
Explanatory research studies seek to demonstrate causal links amongst constructs. The 
emphasis is to study a phenomenon with the view of explaining or determining the 
relationships or differences between two or more constructs in a study (Saunders et al., 2016). 
In their opinion, nearly all explanatory studies call for hypotheses testing to offer reasonable 
explanations to the variations detected in the observed variable or to predict outcomes (Atiku, 
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2014). With explanatory research, and subject to the research questions, data collection and 
analysis can either be quantitative, qualitative or mixed (Saunders et al., 2016). 
 
5.7.4 Evaluative Studies 
Evaluative research studies are aimed at establishing the extent to which something works. 
Hence, evaluative research questions may either start with “how” or may include “what,” 
thereby taking the form of “To what extent” (Saunders et al., 2016). In management and 
social sciences, evaluative research questions may seek to examine the effectiveness of a 
strategy or programme, project or method in any area or function of an organisation or 
business (Saunders et al., 2016). Comparison is also an integral part of evaluative studies as 
studies may seek to compare groups, behaviour, events and situations where what, how, and 
why questions underscore the comparisons being sought (Saunders et al., 2016). Evaluative 
research is likely to come out with a theoretical contribution requiring attention to be paid to 
the understanding of how and why of the effectiveness of a phenomenon before weighing the 
explanation up against existing research (Saunders et al., 2016). 
 
5.7.5 The Purpose of this Research 
This study followed the two main research approaches (quantitative and qualitative) adopted 
for the two phases of the study (Saunders et al., 2016). The purpose of the first quantitative 
strand was descriptive, while that of the second strand was explanatory. This is because the 
first quantitative phase sought to describe the relationship between SCC and its antecedents, 
on the one hand, and between SCC and its outcomes, on the other hand. In contrast, the results 
of the second qualitative strand were used to explain the results of the first (quantitative) 
strand.  
 
5.8 RESEARCH TIME HORIZON 
In designing their research, researchers are confronted with two main choices (dependent on 
the research question), whether to collect data at a specific time (snap short) or to collect data 
on a phenomenon over a period (a diary or series of snapshots) (Saunders et al., 2016). When 
the researcher chooses the snap short time horizon, then the researcher is engaged in a cross-
sectional study. At the same time, when the diary perspective or a series of snapshots is 
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adopted, the researcher is engaged in a longitudinal study (Saunders et al., 2016). These are 
explained in the next two sections. 
 
5.8.1 Cross-Sectional Studies 
Cross-sectional studies involve the collection of data from several respondents at a specific 
point in time to answer research questions (Hair at al., 2016). These are studies conducted at 
a specific point in time to understand a phenomenon (Saunders et al., 2016). Similarly, 
Sekaran and Bougie (2016) are of the view that a cross-sectional study is one in which data 
collection, aimed at answering the research question, takes place just once (albeit over short 
periods that may take a few days, weeks or even months). These are appropriate when there 
is limited time to undertake the study. Cross-sectional studies are usually associated with 
survey research strategy with the purpose of either describing or explaining a phenomenon 
at a specific point in time (Wilson, 2014). 
 
Nevertheless, cross-sectional studies are also associated with qualitative or mixed methods 
research strategies, such as case study, as most are based on interviews conducted within 
short periods. For instance, data are collected from supply chain managers between January 
and February last year to examine their concerns about the risks posed by modern-day slavery 
in Global supply chains. Since data gathered had not been gathered before and will not be 
gathered again for this same research, this is a cross-sectional study. Because cross-sectional 
studies require data collection to be done at no more than one point in time, studies adopting 
this design are completed over relatively short periods in time, thereby making them less time 
consuming when compared with longitudinal studies (Saunders et al., 2016). This explains 
why cross-sectional is common in student research since the time allocated for these research 
projects are not enough for studies with longitudinal time horizons (Sekaran & Bougie, 
2016). Choosing this approach is, therefore, constraint by the need to meet deadlines for 
project submission rather than choice (Atiku, 2014). Cross-sectional studies are not without 
limitations in that some research topics are inappropriate for cross-sectional studies as they 
seem to study the behaviour of respondents over a period. 
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5.8.2 Longitudinal Studies 
Longitudinal studies, on the other hand, are studies where data are collected at varied points 
in time to answer a research question (Sekaran & Bougies, 2016). One of the main advantages 
of longitudinal studies is that it enables change to be studied and development over time 
(Saunders et al., 2016). Hence, longitudinal studies are employed when researchers are 
interested in studying phenomenon at different points to help answer a research question. 
Additionally, longitudinal studies also provide the researcher with some form of control over 
the variables under study (Sekaran & Bougie, 2016). For instance, a supply chain manager 
who is interested in investigating the pattern of delays in the delivery by four critical 
component suppliers from different parts of the world every quarter for the next four years. 
Since the data was gathered at several times to answer the same question, the study qualifies 
to be a longitudinal study. Unlike cross-sectional studies, longitudinal study designs are 
studies conducted over long periods (typically over several years) on specific respondents. It 
is aimed at examining variations in a phenomenon over time (Saunders et al., 2016). 
 
5.8.3 Research time horizon appropriate for this study 
This study was cross-sectional, in that, it intended to collect data from respondents at a 
specific point in time (albeit over short periods that may take a few days, weeks or even 
months) to answer research questions to help comprehend the antecedents and outcomes of 
SCC in the downstream petroleum sector. This research time horizon was deemed 
appropriate for this study because this was student research that came with the limitations of 
time. Figure 5.4 presents the Gantt chart relating to the data collection and analysis time 
horizon for the study. 
 
Activities  2018 2019 
Nov Dec Jan Feb Mar Apr May Jun Jul 
Quantitative Data collection          
Quantitative data analysis           
Ethical clearance (Second Phase)          
Qualitative Data collection           
Qualitative data analysis          
 
Figure 5.4: Research time horizon 
Source: Researcher’s compilation 
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5.9. POPULATION AND SAMPLING 
This section presents the population, target population, sampling, sampling frame, sampling 
approach, sampling techniques, the sample as well as the sample size for the study. 
 
5.9.1 Population 
A research population refers to an unambiguously defined collection of research participants 
that is being sampled (Bryman, 2016). In other words, the population for a research project 
denotes the total membership of a group of people, incidents or phenomenon of concern with 
which a scientist undertakes an investigation (Sekaran & Bougie, 2016). The population in 
the context of this research consisted of the 270 firms, representing the total number of firms 
(registered by the National Petroleum Authority) operating in Ghana’s downstream 
petroleum sector. The focus of the study was on the downstream petroleum sector and 
excluded the upstream petroleum sector. The practical reason for excluding the upstream 
petroleum sector is that its output is not directly sold on the local market. Furthermore, since 
their products are traded on the international market, prices are also internationally 
determined; hence any advantages are for the benefit of their international customers.  
 
5.9.2 Target population 
This describes a comprehensive set of elements of a population, that is, the focus of research 
from which samples are drawn for research (Hair et al., 2016). The target population for this 
study comprised all registered operators in the downstream petroleum sector that had been 
registered by the NPA as at 16th May 2018. 
 
5.9.3 Sampling 
Sampling refers to the process of identifying and selecting an adequate number of elements 
from a study population (Bryman, 2016). In other words, it is the process of selecting 
elements from a population to enable an in-depth understanding of the sample characteristics 
in a way that makes generalization possible. There are two main things involved in sampling 
design, namely, design type and sample size (Sekaran & Bougie, 2016). Sampling techniques 
are categorized into two, probability and non-probability sampling techniques (Saunders et 
al., 2016) 
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5.9.4 Sampling Frame 
This refers to a comprehensive register of all elements in a target population from which the 
sample is drawn (Hair et al., 2016). In other words, the sampling frame refers to a 
representation of all elements in a population from which the researcher draws his or her 
sample. A sampling frame is a basis for probability sampling; hence, for one to be able to use 
probability sampling, he or she should have a sampling frame (Saunders et al., 2016). In this 
research, the sampling frame represented the list of all firms registered by the National 
Petroleum Authority (NPA) that had been actively participating in the downstream oil and 
gas operation 
 
5.9.5 Sampling frame for this study 
The sampling frame for the first quantitative phase of this study was limited to the list of all 
Oil Marketing Companies (OMCs), Bulk Distribution Companies (BDCs) and Liquified 
Petroleum Gas Marketing Companies (LPGMCs) registered and listed on the website of the 
national petroleum authority. This list was made up of all registered and active OMCs, BDCs 
and LPGMCs in Ghana’s downstream petroleum sector, contained in the performance 
statistics published by-monthly by the NPA. Since the intent of the design was to use the 
qualitative data to explain the quantitative results, the sampling frame for the second 
qualitative phase of this research comprised all firms that responded to the questionnaire in 
the first quantitative phase, making the qualitative sample a subset of the quantitative sample 
(Creswell, 2015). As displayed in Table 5.1, the sampling frame for this study was 
categorised into OMCs, BDCs and LPGMCs. 
 
Table 5.1: Sample frame of firms operating in Ghana’s downstream petroleum sector 
Type of Downstream Company Population Proportion 
Oil Marketing Companies 107 60% 
Bulk Distribution Companies 33 18% 
LPG Marketing Companies 40 22% 
TOTAL  180 100% 
Source: NPA, 2018 
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5.9.6 Sampling approach 
This refers to the approach used in sampling. There are two main approaches to sampling, 
namely the probability and non-probability sampling designs. These are discussed in the 
subsequent paragraphs. 
 
Probability sampling: This is where every individual, organisation, household or event in 
the population has a known probability or non-zero chance of being selected for inclusion as 
sample subjects (Neuman, 2014). Probability sampling comes in two primary forms – 
restricted (simple random sampling) or unrestricted (complex probability sampling) (Sekaran 
& Bougie, 2016). In other words, probability sampling approaches are based on the 
presumption that each element in the target population has a non-zero, but not certainly an 
equal, the chance of gaining selection into the sample (Hair et al., 2016). It has the advantage 
of not only being statistical but also has the highest degree of freedom from bias (Wilson, 
2014). Also, probability sampling enables inferences to be made to the population, allowing 
for the generalisation of the findings resulting from the sample to the population (Bryman, 
2016). On the flip side, however, probability sampling has limitations of requiring a great 
deal of effort from the researchers beside it being time-consuming and expensive. 
 
Non-probability sampling This design is where the elements in the population do not have 
any known or predestined probabilities or chance of gaining selection into the sample 
(Sekaran & Bougie, 2016). Non-probability sampling designs are employed when rather than 
generalisability, time and other influences are of the essence as well as where non-probability 
sampling becomes the only means to obtaining data from the population (Wilson, 2014). 
Additionally, elements in non-probability sampling are included or excluded based not on 
probabilities, but the discretion of the scientist (Hair et al., 2016). As Bryman (2016) 
succinctly puts it, non-probability sampling refers to all forms of sampling that do not employ 
probability sampling principles. 
 
5.9.7 Sampling approach adopted to the study 
Two separate sampling approaches, namely, probability sampling approach and non-
probability sampling approach, were used for the first quantitative strand and the second 
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qualitative strand of this study, respectively. This is consistent with the requirements for 
using an explanatory sequential design and in line with the recommendations of Creswell and 
Plano Clark (2018). Probability sampling approach was used for the first (quantitative) strand 
of this study, while the non-probability sampling approach was adopted for the second 
(qualitative) strand of the study. 
 
5.9.8 Sampling Techniques 
This refers to the specific procedure or process used in selecting sample units to form a 
sample. Sampling techniques come in two main forms. These are probability sampling 
techniques and non-probability sampling techniques. These are discussed in the following 
paragraphs. 
 
Probability sampling techniques: These afford every element in the population a 
probability or non-zero chance of being selected. In a nutshell, these techniques are used to 
select samples based on the presumption that each element in the population has a non-zero 
but equal chance of being selected into the sample. There are several probability sampling 
techniques available to every researcher; these are the simple random sampling, systematic 
random, stratified random and cluster sampling techniques. These sampling techniques are 
discussed in the subsequent section. Simple random sampling technique, also known as 
unrestricted probability sampling, simple random sampling signifies the selection of samples 
at random by ensuring that every element in the population has an equal non-zero chance or 
probability of being selected (Saunders et al., 2016). This sampling technique has the 
advantage of overcoming the inherent bias in sampling frames that fail to capture new listings 
as well as offering generalisability (Hair et al., 2016). However, simple random sampling 
(restricted random sampling) is limited by the potential of selecting non-existent elements 
since an updated list may not always be available coupled with the fact that it could be 
complex and expensive to implement (Hair et al., 2016). With a systematic random sampling 
technique, an initial sampling point is randomly selected after which the subsequent cases 
are selected at regular intervals from the sampling frame (Bryman, 2016). In other words, 
systematic random sampling is a sampling procedure where an initial starting point is selected 
at random after which every subsequent nth element in the population is selected (Sekaran & 
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Bougie, 2016). Stratified random sampling refers to the probability design where the 
population is first divided into meaningful, significant and exclusively nonoverlapping 
groups. It involves the segmentation of the population into strata, after which elements are 
selected randomly from each stratum (Wilson, 2014). Similarly, it is a probability sampling 
technique which the population is first segmented into appropriate and nonoverlapping strata 
from which subjects are randomly chosen (Sekaran & Bougie, 2016). Two types of stratified 
sampling exist, the first is one in which elements chosen from a stratum are proportionate to 
the size of each respective strata, resulting in a proportionate stratified random sampling 
(Hair et al., 2016). The second is where the number of elements drawn from each stratum is 
disproportionate to the size of each respective strata, resulting in a disproportionate stratified 
sampling (Hair et al., 2016). 
 
Bryman (2016) recommended the use of stratified random sampling when two conditions are 
present. Firstly, when it is easy to categorise and assign elements to each stratum and, 
secondly, where more than one stratification or segmentation criterion exists. Stratified 
random sampling ensures that the resultant samples are distributed in the same way as the 
segmentation criterion. This is not achievable when simple random or systematic random 
sampling is used (Hair et al., 2016). Also known as multi-stage cluster sampling (Bryman, 
2016), this refers to the probability sampling technique where the sample is made up of 
collections of elements that are heterogeneous within the groups, but homogeneous between 
the groups, and from which random samples of clusters are drawn (Sekaran & Bougie, 2016). 
Where, for each cluster, a sample of elements or the entire membership of the cluster is 
included in the sample. These groups of elements are typically natural aggregates of elements 
within the study population (Hair et al., 2016). A key advantage of cluster sampling is its 
cost of implementation since it is deemed to have the lowest per-unit cost when compared 
with other probability sampling procedures (Sekaran & Bougie, 2016). Thus 
notwithstanding, it is prone to bias, making it the least generalisable among all probability 
sampling procedures because of its use of naturally occurring clusters that are not internally 
heterogeneous (Bryman, 2016).  
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Non-probability techniques: These are techniques used in selecting elements in a 
population when the elements in the population do not have any known or predestined 
probabilities or chance of gaining selection into the sample (Sekaran & Bougie, 2016). 
Hence, they help select or reject elements in a population-based on discretion rather than on 
probabilities (Wilson, 2014). Hence, non-probability sampling techniques are all forms of 
sampling techniques that do not employ probability sampling principles in selecting the 
sample from the population (Bryman, 2016). Sampling techniques in this category include 
quota, purposive and volunteer (snowball) sampling techniques. Quota sampling is where 
elements of the sample are chosen based on pre-determined characteristics to ensure that 
the sample has similar characteristics as the population (Hair et al., 2016). Likewise, quota 
sampling is a technique used when there is a need for the sample to represent key features 
of the chosen population (Saunders et al., 2016). Quota sampling is like stratified random 
sampling because they both have the objective of ensuring that each stratum is 
proportionally represented in the sample. This requires the researcher first to define the 
stratum of the population and decide on the appropriate quota for each stratum. It is, 
however, different from stratified random sampling regarding how the elements of the 
sample are selected (Saunders et al., 2016). Thus, unlike stratified random sampling where 
the elements are selected randomly, in quota sampling, the elements from each stratum are 
selected conveniently. Quota sampling comes with the advantages of being less costly and 
easy to set up (Saunders et al., 2016). 
 
Purposive sampling is a non-probability sampling technique in which the elements that form 
the sample are selected based on the researcher’s judgement of which elements will best 
ensure that the objectives of the research are achieved (Hair et al., 2016). In other words, it 
is a convenient sampling technique in which the basis of selecting an element is the 
judgement of the researcher. Case selection is made based on either extreme cases, 
heterogeneity, homogeneity, critical cases, hypothetical cases as well as typical cases 
(Saunders et al., 2016). As a result, purposive sampling prioritises the selection of 
information-rich cases over the need for samples that represent the population (Hair et al., 
2016). Hence, even though the sample might not be representative, the researcher believes it 
represents the population (Saunders et al., 2016). The main difference between purposive 
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sampling and convenient sampling is that, while convenient sampling collects information 
from readily available respondents, purposive sampling collects information from those who 
have the needed information (Sekaran & Bougie, 2016). Snowball sampling, also sometimes 
referred to as volunteer sampling, is where initial respondents are used to identifying 
subsequent respondents. The initial respondents are, however, selected using probability 
methods. The sampling process proceeds in that fashion until the required sample size is 
achieved (Saunders et al., 2016). This sampling technique depends on referrals to help locate 
sporadic, scarce and difficult populations or in cases where no list of the population exists 
(Hair et al., 2016). Convenience sampling is the most appropriate for the exploratory stage 
of research as it is the most efficient and effective means of obtaining essential information 
from respondents (Sekaran & Bougie, 2016). 
 
5.9.9 Sampling Techniques chosen for the study 
Explanatory sequential design is made up of two separate data collection stages, one for the 
quantitative strand and another for the qualitative strand (Creswell, 2015). The first strand 
adopts the quantitative (probability sampling approach) approach, while the second strand 
goes for the qualitative (non-probability sampling approach) approach. This requires two 
separate sampling techniques that reflect these two sampling as well as research approaches. 
Having adopted the quantitative (qualitative) research approach as well as the probability 
(non-probability) sampling approach for the first (second) phase, the stratified random 
sampling techniques and purposive sampling techniques were adopted for the first 
(quantitative) strand and the second (qualitative) strands respectively. Stratified random 
sampling was adopted because three subgroups of downstream petroleum were drawn from 
the sampling frame. However, the data retrieved from the website of the National Petroleum 
Authority indicates that the ratio of OMCs, BDCs and LPGMCs is approximately 60%, 18% 
and 22% respectively (NPA, 2018). Hence, disproportionate stratified sampling was deemed 
appropriate for delivering appropriate estimates than proportionate stratified sampling 
(Creswell, 2015). 
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5.9.10 Sample 
A sample refers to a sub-group of a population which a researcher studies to enable the 
drawing of conclusions that are generalisable (Bryman, 2016). It is made up of a subset of 
the population. Hence, a sample is made up of some, rather than all the members of the 
population (Sekaran & Bougie, 2016).  
 
5.9.11 Sample size for this study 
Sample size can be determined by precision and confidence (Sekaran & Bougie, 2016). 
Barclays, Higgins, and Thompson (1995) provide a rule of thumb for selecting sample size 
in PLS-SEM in which they indicated that the sample size should be equal to ten times the 
largest number of formative indicators used to measure a single construct, or ten times the 
largest number of structural paths directed at a particular construct in the structural model. 
According to Hair, Hult, Ringle, & Sarstedt (2016), researchers can rely on the rules of thumb 
provided by Cohen (1992) in his statistical power analysis for multiple regression models if 
the models have an appropriate level of quality in terms of outer loadings. Cohen’s (1992) 
rule of thumb indicates that the minimum sample size is determined by the number of 
independent variables in the model, the significant level, and the minimum R2 expected. 
 
Using the rule of thumb proposed by Barclays et al. (1995), the minimum sample size for 
this study was 90; thus 10 *9, because nine independent constructs point at a single dependent 
construct in the model. However, using Krejcie and Morgan’s (1970) table for determining 
sample sizes, the appropriate sample size that corresponded with the population size was 152 
respondents. Kock and Hadaya (2018) also proposed (based on the inverse square root 
method) a new minimum sample size of 160 for analysis using PLS. Consequently, and 
having considered the three different sample sizes (i.e. 90, 152 & 160) that emerged from the 
three sample size determination approaches discussed above, a minimum sample size of 160 
respondents was deemed appropriate for this study. The higher figure out of the three was 
chosen because the ideal situation should have been a census. Still, since a census was not 
possible under the circumstances, a sample that was closer to the entire population size is 
preferred. After editing and data cleaning, the sample yielded 166 usable responses. Table 
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5.2. displays how the sample is stratified among the various categories of downstream 
operators used for the study.  
 
Table 5.2: Usable sample based on stratified random sampling 
Type of Downstream Company Usable Sample  
Oil Marketing Companies 98 
Bulk Distribution Companies 30 
LPG Marketing Companies 37 
Total 166 
Source: Developed by the researcher, 2019 
 
5.9.12 Variable measurement 
To ensure the internal validity of constructs used by research scientists in a research project, 
there is the need for alignment between the theoretical characterisation of the variables as 
well as the actual measures of the variables (Gebremariam, 2016). Consistent with the 
suggestion that constructs should be selected based on appropriate theories, collaborative 
culture, trust, uncertainty, collaborative advantage as well as firm performance were selected 
and operationalised based on RBT, RDT, TCE, CT and ERBT (Gebremariam, 2016). 
Correctly, from the perspective of TCE, RBT and RDT, collaborative culture and trust 
enabled SCC. As a result, collectivism and long-term orientation were operationalised from 
the perspective of RBT, uncertainty avoidance, benevolence and credibility are 
operationalised based on TCE. In contrast, power symmetry was operationalised from the 
perspective of RDT. Effectively, while collaborative culture results in SCC, trust assuages 
the possibility of opportunistic behaviour - a significant source of risk in collaboration 
relationships. 
 
Additionally, CT asserts that organisations processes should conform to its environment; 
consequently, uncertainty was assessed as an organisation’s retort to their environment. 
Moreover, ERBT, RBT and TCE identify collaborative advantage and firm performance as 
critical outcomes of SCC. Hence, while the five dimensions of collaborative advantage were 
operationalised based on ERBT of the firm, the two dimensions of firm performance were 
operationalised from the perspective of RBT and TCE. Measures used in this study had been 
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selected after a thorough review of pertinent prior literature on SCC, its antecedents as well 
as its outcomes. Consequently, all constructs and their respective measures had been adopted 
from previous studies (Piboonrungroj, 2012; Cao & Zhang, 2012; Ralston, 2014; Flynn et 
al., 2016). These constructs had been measured, using indicators that had previously been 
validated in prior studies for their reliability and validity. That notwithstanding, the measures 
were further validated for this research using PLS-SEM. 
 
5.9.13 Data collection instruments 
In line with the sequential mixed method design (requiring a first quantitative phase and a 
second qualitative phase) that was adopted for this study, two separate data collection 
instruments were used for this study; a structured, self-administered questionnaire (for the 
first quantitative strand) and a semi-structured interview guide (for the second qualitative 
strand). The next section discusses the quantitative data collection and analysis. 
 
5.10 STRAND I: QUANTITATIVE DATA COLLECTION AND ANALYSIS 
This section discusses the quantitative data collection instrument as well as the quantitative 
analysis. The data collection instrument is discussed in section 5.10.1, while section 5.10.2 
discusses the quantitative analysis procedure. 
 
5.10.1 Quantitative data collection instrument  
According to Bryman (2016), self-administered questionnaires, also known as self-
completion questionnaire, along with structured interviews are the main instruments used for 
data collection when the survey design is employed until the internet became a popular means 
of administering questionnaires. Self-administered questionnaires can either be supervised 
or unsupervised (Bryman, 2016). Questionnaires in this study were administered in an 
unsupervised setting. Self-completed questionnaires were deemed appropriate for this study 
because data collection has to be done in a short time, coupled with the need to keep costs 
low as well as collect honest responses (Bryman, 2016). More so, the questionnaire complies 
with the recommendations of Lewis-Beck, Bryman, and Liao (2004) that self-completed 
questionnaires are not appropriate when less than 80% of the population are literates; the 
questionnaire is longer than 12 pages; as well as when the objective being investigated are 
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complicated. This is because none of the above-mentioned limitations applies to this study. 
As all the respondents for this study were literates, the questionnaire (Appendix A) was six 
pages hence did not exceed 12 pages. At the same time, the objective and associated research 
questions were clear, concise and based on validated instruments. The questionnaire was 
made up of seven sections (A, B, C, D, E, F and G), covering seven pages. The next section 
contains a discussion of each section of the questionnaire. A seven-point Likert scale was 
used to indicate the extent to which managers agree or disagree with each statement where 1 
= strongly disagree, and 7 = strongly agree. 
 
Section A – Supply Chain Collaboration: Section A, which comprised 30 items, that 
measured the extent to which managers agree or disagree with each statement on the different 
dimensions of supply chain collaboration. These questions on the dimensions of supply chain 
collaboration had been adopted from Cao and Zhang (2012) and Piboonrungroj (2012). 
While information sharing, goal congruence, decision synchronisation, incentive alignment, 
resource sharing, collaborative communication and joint knowledge creation were adopted 
from Cao and Zhang (2012), and Piboonrungroj (2012), joint activities, risk-sharing, and 
synchronised performance management were adopted from Piboonrungroj (2012) only. 
Supply chain collaboration is operationalized as a second (higher) order construct with ten 
first (lower) order constructs representing the various dimensions of supply chain 
collaboration. These dimensions are Information Sharing (IS), Joint Activities (JA), Goal 
Congruence (GC), Decision Synchronisation (DS), Incentive Alignment (IA), Risk sharing 
(RS), Synchronised Performance Management (SM), Resource sharing (RS), Collaborative 
Communication (CC) and Joint Knowledge (JK). Table 5.3 summarises how the supply chain 
collaboration construct and its dimensions were measured. 
 
Table 5.3: Measures of supply chain collaboration and related literature 
Construct Questions Prior Research 
Supply Chain Collaboration Sector A, Questions 1-30 Piboonrungruj, 2012 
Cao & Zhang, 2013 
Information Sharing (IS) Sector A, Questions 1-3 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Joint Activities (JA) Sector A, Questions 4-6 Piboonrungruj, 2012 
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Goal Congruence (GC) Sector A, Questions 7-9 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Decision Synchronization (DS) Sector A, Questions 10-12 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Incentive Alignment (IA) Sector A, Questions 13-15 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Risk Sharing (RS) Sector A, Questions 16-18 Piboonrungruj, 2012 
Synchronized Performance Mgt.  Sector A, Questions 19-21 Piboonrungruj, 2012 
Resource Sharing (RS) Sector A, Questions 22-24 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Collaborative Communication 
(CC) 
Sector A, Questions 25-27 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Joint Knowledge (JK) Sector A, Questions 28-30 Piboonrungruj, 2012, Cao 
& Zhang, 2013 
Source: Researcher’s summary, 2018 
 
Section B – Collaborative Culture: Section B was made up of 16 items that measured the 
various first-order constructs under collaborative culture. These 16 items rated the various 
dimensions of collaborative culture on a 7-point Likert scale that ranges from ‘1’ = strongly 
disagree’ to ‘7 = Strongly Agree’. These questions, measuring the dimensions of 
collaborative culture, were adapted from Cao and Zhang (2012). Collaborative culture, as a 
higher-order construct, measured with 16 items, was made up of four lower-order constructs 
that represented the dimensions of collaborative culture, namely collectivism (CO), Long 
term Orientation (LO), Power Symmetry (PS), and Uncertainty Avoidance (UA). Each 
lower-order construct was measured with four items each. Table 5.4 summarises how the 
dimensions of collaborative culture were measured. 
 
Table 5.4: Measures of collaborative culture and related literature 
Construct Questions Prior Research 
Collectivism (CO) Sector B, Questions 1-4 Cao & Zhang, 2012 
Long term Orientation (LO) Sector B, Questions 5-8 Cao & Zhang, 2012 
Power Symmetry (PS) Sector B, Questions 9-12 Cao & Zhang, 2012 
Uncertainty Avoidance (UA) Sector B, Questions 13-16 Cao & Zhang, 2012 
Source: Researcher’s summary, 2018 
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Section C – Trust: Section C was made up of 10 measures of trust (5 items for each lower-
level construct) generated by reviewing related literature. These ten measures rated the two 
dimensions (first-order constructs) of trust on a 7-point Likert scale that ranges from ‘1’ = 
strongly disagree’ to ‘7 = Strongly Agree’. These questions measured the two dimensions of 
trust, namely Credibility and Benevolence and were adapted from Cao and Zhang (2012). 
Table 5.5 summarises how the dimensions of trust were operationalised. 
 
Table 5.5: Measures of trust and related literature 
Construct Questions Prior Research 
Credibility (CR) Sector C, Questions 1-5 Cao & Zhang, 2012 
Benevolence (BN) Sector C, Questions 6-10 Cao & Zhang, 2012 
Source: Researcher’s summary, 2018 
 
Section D – Uncertainty: Section D sought to measure Uncertainty on a 7-point Likert scale 
that ranges from 1 = strongly disagree to 7 = strongly agree. This section comprised 11 
questions adapted from Flynn et al. (2016), about the three dimensions of uncertainty and 
addresses issues of micro-level uncertainty, meso-level uncertainty and macro-level 
uncertainty. Micro-level uncertainty was measured with four items, meso-level uncertainty 
and macro-level uncertainty were measured with 3 and 4 items respectively. Table 5.6 
summarises how the dimensions of uncertainty were measured in this study. 
 
Table 5.6: Measures of supply chain uncertainty and related literature 
Construct Questions Prior Research 
Micro-Level Uncertainty (MI) Sector D, Questions 1-4 Flynn et al., 2016 
Meso-Level Uncertainty (ME) Sector D, Questions 5-7 Flynn et al., 2016 
Macro-Level Uncertainty (MA) Sector D, Questions 8-11 Flynn et al., 2016 
Source: Researcher’s summary, 2018 
 
Section E – Collaborative Advantage: Section E measured collaborative advantage with 20 
items that had been adapted from Cao and Zhang (2012) and Ralston (2014). These 20 items 
rated the various dimensions (first-order constructs) of collaborative advantage on a 7-point 
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Likert scale that ranges from ‘1’ = strongly disagree’ to ‘7 = Strongly Agree’. Collaborative 
advantage was made up of five lower-level constructs, namely process efficiency, offering 
flexibility, business synergy, quality as well as innovation that were each measured with four 
items. Table 5.7 summarises how the dimensions of collaborative advantage were measured. 
 
Table 5.7: Measures of collaborative advantage and related literature 
Construct Questions Prior Research 
Process Efficiency Sector E, Questions 1-4 Ralston, 2014; Cao & Zhang, 2012 
Offering Flexibility Sector E, Questions 5-8 Ralston, 2014; Cao & Zhang, 2012 
Business Synergy Sector E, Questions 9-12 Ralston, 2014; Cao & Zhang, 2012 
Quality Sector E, Questions 13-16 Ralston, 2014; Cao & Zhang, 2012 
Innovation Sector E, Questions 17-20 Ralston, 2014; Cao & Zhang, 2012 
Source: Researcher’s summary, 2018 
 
Section F – Firm Performance: This section of the questionnaire measured firm 
performance, using a 7-point Likert scale that ranged from 1 = strongly disagree to 7 = 
strongly agree implying that fewer respondents agreed with a statement, the lower the score 
given to that statement by the respondent. Firm performance was operationalised as a higher-
order construct with two lower-order constructs, namely operational performance and 
financial performance. Measurement was done with 11 questions adapted from Cao and 
Zhang (2012) and Ralston (2014). Operational performance was measured using five items, 
while the financial performance was also measured using six items. Table 5.7 summarises 
how the dimensions of firm performance were measured. 
Table 5.8: Measures of firm performance and related literature 
Construct Questions Prior Research 
Financial Performance (FP) Section F, Questions 1-6 Ralston, 2014; 
Cao & Zhang, 2012 
Operational Performance (OP) Section F, Questions 7-11 Ralston, 2014; 
Cao & Zhang, 201 
Source: Researcher’s summary, 2018 
 
Table 5.9 presents constructs, their dimensions as well as the number of items used to 
measure each. 
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Table 5.9: Constructs, dimensions and number of items used in measuring them 
Construct Sub-Construct Number of questions 
Supply Chain 
Collaboration 
Information Sharing 3 
Joint Activities 3 
Goal Congruence 3 
Decision Synchronization 3 
Incentive Alignment 3 
Risk Sharing 3 
Synchronized Performance Management 3 
Resource Sharing 3 
Collaborative Communication 3 
Joint Knowledge 3 
Collaborative 
Culture 
Collectivism 4 
Long term Orientation 4 
Power Symmetry 4 
Uncertainty Avoidance 4 
Uncertainty Micro-Level Uncertainty 4 
Meso-Level Uncertainty 3 
Macro-Level Uncertainty 4 
Trust Credibility 5 
Benevolence 5 
Collaborative 
Advantage 
Process Efficiency 4 
Offering Flexibility 4 
Business Synergy 4 
Quality 4 
Innovation 4 
Firm 
Performance 
Financial Performance 6 
Operational Performance 5 
Total  102 
Source: Researcher’s summary, 2018 
 
5.10.2 Quantitative data analysis 
Quantitative data were analysed with the statistical tool that answers the quantitative aspect 
of the research questions. Considering the nature of the research questions, SEM was used in 
analysing the quantitative strand of the study. While the measurement model was assessed 
using internal consistency reliability, convergent validity as well as discriminant validity, the 
structural model were assessed by examining collinearity statistics, significant of structural 
model relationships, coefficient of determination, the f2 effect size, the predictive relevance 
(Q2) as well as predictive power (PLSpredict). Also, model fit statistics as provided by the 
SmartPLS software concerning the Standardised Root Mean Square Residual (SRMR), the 
Normed Fit Index (NFI), as well as the Chi-Square would be used to assess the structural 
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model. SEM is a second-generation multivariate data analysis technique that allows a 
researcher to determine the relations that exist not only between several independent 
variables and a dependent variable but also between an independent variable and a dependent 
variable or several dependent variables. Even though first-generation data analysis tools 
(multivariate regression) can be used in analysing the quantitative aspects of some of the 
research questions (research questions 1, 2, 3 & 5), it cannot be used to analyse research 
question 4, because it requires an assessment of the relationships between one independent 
variable (supply chain collaboration) and several dependent variables (four sub-constructs of 
collaborative advantage). 
 
However, there are two approaches to structural equation modelling, namely covariance-
based SEM and variance-based SEM. The variance-based approach to SEM was adopted in 
analysing data in this study. This is because, unlike the covariance-based SEM, which 
requires that the data should be normal as well as a large sample size of at least 200 
observation, PLS-SEM, however, does not impose limitations of data normality, in addition 
to the fact that it produces robust outcomes even with a relatively small sample size 
(Christian, 2014). PLS-SEM is deemed appropriate for the first quantitative part of this 
research because the sample size is likely to be smaller than the 200-minimum required by 
covariance-based SEM as the population for the study ranges between 200 and 270 cases. 
Also, the data to be used, which are primary data are usually not normally distributed, hence 
likely to violate the normality assumption that must be met when the covariance-based 
approach is used. 
 
5.10.3 Respondents’ demographics 
Table 5.10 present the demographic characteristics of the respondents, while a summary of 
the same is presented in section 6.2. 
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Table 5.10: Demographic characteristics of respondents 
Demographic Characteristic Frequency Percentage 
Gender Distribution of Respondents 
Male 101 60.8 
Female 65 39.2 
Total 166 100.0 
Age Distribution of Respondents 
20-30 33 19.9 
31-40 96 57.8 
41-50 35 21.1 
51-60 2 1.2 
Total 166 100.0 
Department/Unit/Section 
Accounting & Finance 14 8.4 
Procurement, Operations & Logistics 63 38.0 
Administration & Human Resource & Legal 44 26.5 
Marketing 35 21.1 
Others 10 6.0 
Total 166 100.0 
Specialization 
Accounting and Finance 15 9.0 
Procurement, Operations & Logistics 55 33.1 
Management/Administration 43 25.9 
Marketing 42 25.3 
Others 11 6.6 
Total 166 100.0 
Highest Academic Qualification 
Certificate (eg, SSCE/WASSCE) 4 2.4 
HND/Diploma 7 4.2 
First Degree 61 36.7 
Masters 93 56.0 
PhD 1 0.6 
Total 166 100.0 
Position in the Organisation 
Accountants & Financial Controllers 14 8.4 
Operations Manager 22 13.3 
Procurement/Logistics Officer 28 16.8 
Marketing/Sales Officer 23 13.9 
Manager/Administrator 70 42.2 
Human Resource Manager / Legal Officer 9 5.4 
Total 166 100.0 
Years of work experience 
1-5 73 44.0 
6-10 85 51.2 
Above 10 8 4.8 
Total 166 100.0 
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5.11 STRAND II: QUALITATIVE DATA COLLECTION AND ANALYSIS 
This section presents a discussion of the qualitative data collection instrument as well as the 
qualitative analysis. The data collection instrument is discussed in section 5.11.1, while 
section 5.11.2 discusses the qualitative analysis procedure. 
 
5.11.1 Qualitative data collection 
The second strand of this explanatory sequential mixed methods design – a semi-structured 
interview – was made up of a subsample of retailers, transportation as well as storage service 
providers who participated in the first (quantitative) survey, who also opted to take part in 
the follow-up interview. Qualitative interviews do not only help researchers in capturing 
respondents’ feelings and attitudes but also allows respondents to express themselves more 
frankly about their opinions and views on the issues being investigated (Hesse-Biber, 2016). 
Since the purpose of this phase of the study was to investigate, elaborate and explain the 
results of the first quantitative phase (Creswell & Plano Clark, 2018), the content of the semi-
structured interview protocol was based on the results from the quantitative phase of the 
study. Specifically, the qualitative part of the research sought to explain significant results 
from the first quantitative phase. 
 
To provide a social context within both the philosophical as well as the theoretical 
perspective that emphasises listening to participants views, opinions and lived experiences 
besides how respondents’ personal experiences and personality affects their responses, the 
study employed interviews as a follow up on the quantitative results. Interview questions 
emanated from two primary sources, first, from previous supply chain collaboration literature 
and results emanating from the first quantitative survey. Hence, if previous literature and or 
survey results show a significant positive relationship between any component of 
collaborative culture and supply chain collaboration, then the interview questions sought to 
unearth the how and the why of that result. Responses from the interview will hence enhance 
our understanding of how (how) such results came about, as well as a result itself (why). 
Even though the interview questions were structured in line with the survey results, they, 
nonetheless, remained open-ended to enable the responses to respondent directed. Appendix 
B shows the semi-structured interview question used for the second qualitative phase of this 
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study. Even though these questions were based on what existed in the literature, they were 
incomplete and were only finalised after the results of the first phase were obtained. 
Questions sought to explore exogenous constructs that would significantly predict their 
respective endogenous constructs for each research question in the first quantitative phase of 
the study (Creswell & Plano Clark, 2018). To have a deeper understanding of the 
respondents’ views on the relationship between SCC, the dimensions of its antecedents and 
the dimensions of its outcomes, a semi-structured survey of eight respondents was conducted. 
 
5.11.2 Qualitative data analysis. 
Interviews were recorded and transcribed, after which the transcripts were e-mailed to 
respondents for checking and confirmation. Descriptive coding was adopted for the 
identification and classification of data relating to the key constructs in the study. To enable 
the identification of themes, explanation and relationships between variables, pattern coding 
was used to group accounts and sections of the interview in a manner consistent with 
descriptive codes, which were then mapped to determine the relationships that existed. To be 
able to encapsulate impulsive ideas and thoughts about the data during pattern coding and 
mapping, memoing was used (Schindler & Burkholder, 2016). Individual accounts made up 
of structure, significance, and quintessence of each opinion that exemplified each 
respondent’s perception was created. These individual accounts were also sent to the 
respondents for checking and validation (Schindler & Burkholder, 2016). Themes developed 
from the pattern coding, mapping, and memoing were used to create effect matrixes that 
explained how and why the components of collaborative culture, trust and uncertainty 
influenced supply chain collaboration. This was in addition to ascertaining how and why 
supply chain collaboration influenced the dimensions of both collaborative advantage and 
firm performance (Schindler & Burkholder, 2016).  
 
A computer-assisted qualitative data analysis software, Nvivo, was used for the qualitative 
analysis because it does not only help organise and store and retrieve data; but also has the 
advantages of (1) allowing for swift and trouble-free access to data, (2) processing large 
amounts of data and (3) facilitating uniformity and reliability in coding (Wolf, 2018). It was 
used to generate and organise the codes that enabled the identification of emerging themes 
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across the data set after which word clouds (Appendixes F, G, H, I, J, K) were generated for 
each theme. The Nvivo software was used, not only because of the aforementioned 
advantages but also due to its ease of use and accessibility as it was made freely available by 
the University in its software library. 
 
5.11.3 Participant characteristics 
In this section, the demographic profile of participants is presented in Table 5.11, while a 
summary of the same is presented in section 7.5. 
 
Table 5.11: Participant characteristics 
Participant Characteristics Frequency Percentage 
Gender Distribution of Participants   
Male 6 75 
Female 2 25 
Total 8 100 
Age Distribution of Participants 
20-30 1 12.5 
31-40 6 75 
41-50 0 0 
51-60 1 12.5 
Total 8 100.0 
Department/Unit/Section 
Accounting & Finance 1 12.5 
Procurement, Operations & Logistics 3 37.5 
Administration & Human Resource & Legal 1 12.5 
Marketing 2 25 
Others 1 12.5 
Total 8 100.0 
Specialisation 
Accounting and Finance 1 12.5 
Procurement, Operations & Logistics 3 37.5 
Management/Administration 1 12.5 
Marketing 3 37.5 
Total 8 100.0 
Highest Academic Qualification 
HND/Diploma 2 25 
First Degree 4 50 
Masters 2 25 
Total 8 100.0 
Position in the Organisation 
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Accountants & Financial Controllers 1 12.5 
Operations Manager 1 12.5 
Procurement/Logistics Officer 1 12.5 
Marketing/Sales Officer 2 50 
Manager/Administrator 3 37.5 
Total 8 100.0 
Years of work experience 
1-5 5 62.5 
6-10 3 37.5 
Total 8 100.0 
 
5.12 DATA QUALITY CONTROL 
 
5.12.1 Quantitative data quality control 
For quality purposes, the research instrument was assessed to ensure both validity and 
reliability. These are discussed in the subsequently. 
 
Validity relates to the extent to which an instrument is useful in assessing what it claims to 
assess such that any variations in results between groups can be thought to be as a result of 
actual variations in the phenomenon under study (Atiku, 2014). To ensure the validity of this 
research, the following types of validity were assessed. Face validity is assured in this study 
because the questionnaire measured collaborative culture, trust, uncertainty, supply chain 
collaboration, collaborative advantage, as well as firm performance. To confirm that this 
research had face validity, a pilot test with a set of downstream operators as well as pre-tests 
with supply chain academics were conducted to ensure that the primary constructs used in 
the study were measuring what they were supposed to measure. Likewise, since each of the 
main constructs, as well as their sub-constructs used in this study, had been measured based 
on existing literature, the questionnaire could be said to have content validity. Furthermore, 
the questionnaire was pre-tested among supply chain academics for their views and 
comments about the questionnaire. 
 
Similarly, construct validity was assured because all constructs used for this study – 
collaborative culture, trust, uncertainty, supply chain collaboration, collaborative advantage 
as well as firm performance – had been operationalised based on instruments that had been 
previously validated in the literature. See Tables 5.3, 5.4, 5.5, 5.6, 5.7 and 5.8 regarding the 
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operationalisation of the constructs used in the questionnaire. Hence, this research can be 
said to have construct validity. To ensure reliability, the Cronbach’s alpha, which assesses 
how effectively a set of variables measure a construct for each construct was ascertained. 
Cronbach’s alpha value of 0.5 and above was retained while those less than 0.5 were removed 
from the analysis. Additionally, a copy of all completed questionnaires, together with all 
email correspondence, was kept on file. 
 
5.12.2 Qualitative data quality control 
Qualitative, unlike quantitative data, need to be reliable and trustworthy. To ensure that the 
qualitative data were trustworthy, a recording device was used as the data collection tool to 
ensure reliability during the interviews. At the same time, trustworthiness was assured by 
ensuring that the researcher was personally responsible for qualitative data collection. 
 
5.13 SUMMARY OF RESEARCH DESIGN 
Figure 5.5: present a visual summary of how the explanatory sequential mixed methods 
design was implemented. 
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Figure 5.5: Visual summary of the explanatory sequential mixed methods 
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5.14 CONCLUSION 
This chapter discussed the research methodology and research methods used to empirically 
investigate the relationships between supply chain collaboration, its antecedents as well as 
its outcomes. It, specifically, addressed inter-alia, the research philosophy, approaches to 
theory development, methodological choice, research design, research strategies, research 
purpose, research time horizon, population and sampling, sampling approach, sampling 
techniques, sample size, data collection instruments as well as data analysis tools and 
techniques. These were carefully selected to ensure that appropriate methods and techniques 
were selected in a coherent manner that ensured not only the alignment with the research 
objectives but also helped avoid the selection of inappropriate and incoherent methods for 
the study. Since this study adopted the explanatory sequential mixed methods design, 
requiring the implementation of both qualitative and quantitative research methods in two 
separate phases based on the research question philosophy. The philosophical stance that 
guided the study was also discussed in this chapter by indicating how it relates to the research. 
The step-by-step approach for conducting an explanatory sequential mixed method in supply 
chain collaboration is shown in Figure 5.7 (Saunders et al., 2016) with the bold texts 
representing specific methodological choices made for this study. This is an explanatory 
sequential mixed methods design (QUAN-qual) where the quantitative phase is the dominant 
phase, with the qualitative phase designed to explain and validate the results from the 
quantitative phase. Figure 5.6 displays how this chapter links with the next chapter.  
 
 
Figure 5.6: The link from chapter five to chapter six 
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CHAPTER SIX 
QUANTITATIVE FINDINGS AND ANALYSIS  
 
6.1 INTRODUCTION 
This chapter reports details of the research findings emanating from the first quantitative 
phase of the study in line with the associated methodology provided in the preceding chapter. 
The chapter discusses the demographic characteristics of the respondents, along with 
descriptive statistics. Factor analysis was conducted on the supply chain collaboration 
construct to ascertain its key factors. Finally, the results of the measurement model and 
structural models are presented in line with the chosen methodology. An integrated 
discussion of the quantitative and qualitative findings is presented in chapter eight. Figure 
6.1 displays the position of chapter six in this study. 
 
 
Figure 6.1: The position of chapter six in this study 
 
6.2 SUMMARY OF RESPONDENT DEMOGRAPHICS 
In this section, the demographic profile of respondents is presented. It includes gender, age, 
department, area of specialization, academic qualification, position in the organisation, as 
well as years of working experience. The analysis of these demographic profiles (gender, 
age, department, area of specialization, academic qualification, position in the organisation, 
as well as years of working experience) is summarized in the subsequent paragraphs. Though 
demographic data have no real bearing on the level of analysis contained in this thesis, 
reporting them offers an overview of male and female participation in this study. The 
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demographic analysis showed that most of the study sample were males (60.8%), while 
females accounted for 39.2%. This reflects the nature of male dominance in the oil and gas 
industry and further affirms the notion that in most developing countries, including Ghana, 
males outnumber women in paid employment (Gyan, 2013). 
 
Regarding age, the analysis showed that all respondents were within the active working 
population. Approximately 58% of the respondents belonged to the 31- 40-year age group, 
followed by those within the 41-50 (21.1%) and 20-30 (19.9%) year age groups. The supply 
chain within the petroleum industry is reliant on the long-term engagement of workers. 
Having a more substantial proportion of workers aged 50 years or below within this field 
implies several benefits of which long term relationships is notable. In this industry, this 
dimension of collaborative culture is essential. The availability of young people in the 
petroleum industry, especially concerning the supply chain, is a vital asset as it serves as a 
hub of work experience for future engagements. Other benefits such as revenue from the 
taxes of workers who are in this field for more extended periods before retirement cannot be 
underestimated. 
 
Further, the analysis revealed that a higher proportion (38%) of the respondents were from 
the procurement, operations and logistics department. For the management/administration 
and marketing departments, the proportion of respondents were 26.5% and 21.1% 
respectively. Few respondents were in accounting and finance as well as other departments.  
 
Likewise, the proportions across the areas of specialization correspond with the proportion 
of respondents within the various departments/unit/sections. For instance, a higher proportion 
of the respondents (33.1%) had a specialisation in procurement, operations and logistics. 
Similarly, this was followed by those in the management/administration (25.9%) and then 
marketing (25.3%). This implies that respondents’ area of specialization and departments is 
not a mismatch. When workers can maximize their efforts, talents, skills and specialities in 
areas where they are needed, it yields greater efficiency and increases productivity. 
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Equally, all the respondents have some level of education with the highest qualification being 
a PhD and the lowest being a certificate (SSCE/WASSCE). Accordingly, ninety-three out of 
166 respondents reported that they have a master’s degree. More so, approximately 37% have 
a first degree while the rest had a certificate (2.4%), an HND (4.2) or a PhD (0.6). 
 
Education is an essential tool for development. Not only does it ensure individuals transform 
theory into practice but also enhances their response in dealing with unfavourable situations. 
Also, the fact that majority of the respondents have either a first degree or a master’s degree 
indicates that on average, workers have attained tertiary education. This places value on the 
workforce of the industry and increases Ghana’s worth on the international market. 
 
Moreso, most of the respondents hold the position of an administrator/manager, while a few 
are human resource managers/legal officers. The preference for the administrator/manager 
position may be attributed to the benefits associated with the position as compared to others. 
The supervisory role played, the financial benefit earned, and nature of the work attracts 
many people to work towards assuming this position. 
 
Finally, 85 out of 166 respondents have 6-10 years of working experience. Also, eight of the 
respondents have been working for more than 10 years. Work experience constitutes one of 
the essential pillars of every business or industry. The more work experience workers have, 
the more beneficial it is to the organisation within which they work. This is because they 
have a better ability at solving problems, innovating and a good command over certain 
qualities required in the working environment. They constitute an information hub of any 
business or organisation, making their expertise valuable. 
 
6.3 DESCRIPTIVE STATISTICS 
Table 6.1 displays the descriptive statistics for the constructs used in the model. Generally, 
the mean values of all the constructs used in the model were above 3.5. They ranged from 
4.650 to 5.378 for macro-level uncertainty and long-term orientation, respectively. Having 
used a 7-point Likert scale, where higher values indicate more positivity, a value of 3.5 would 
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be considered an average. The standard deviation figure also ranged from 1.127 for 
operational performance and 1.601 for power symmetry, respectively. 
 
The data were also assessed for normality by checking the skewness and kurtosis values for 
each construct. While the absolute skewness values for the constructs used in the model 
ranged from 0.04 for micro-level uncertainty to 0.663 for long-term orientation, the absolute 
kurtosis values also ranged from 0.150 for macro-level uncertainty to 0.751 for credibility. 
Since these values are less than 3 and 10 for skewness and kurtosis, respectively, the 
constructs used in this study can be deemed to have met the normality criteria. 
 
Table 6.1: Descriptive statistics 
Variables Min Max Mean Std. Deviation Skewness Kurtosis 
Collectivism 1.00 7.00 5.125 1.456 -0.530 -0.319 
Long-Term Orientation 1.25 7.00 5.378 1.238 -0.663 0.383 
Power Symmetry 1.00 7.00 4.840 1.601 -0.525 -0.180 
Uncertainty Avoidance 1.00 7.00 5.195 1.390 -0.716 0.155 
Micro-Level Uncertainty 1.00 7.00 4.703 1.336 0.043 -0.326 
Meso-Level Uncertainty 1.33 7.00 4.720 1.286 -0.128 -0.338 
Macro-Level Uncertainty 1.00 7.00 4.650 1.349 -0.362 -0.150 
Benevolence 1.20 7.00 5.034 1.388 -0.397 -0.400 
Credibility 2.20 7.00 5.150 1.294 -0.242 -0.751 
Process Efficiency 1.25 7.00 5.098 1.308 -0.331 -0.217 
Offering Flexibility 1.00 7.00 5.070 1.209 -0.609 0.696 
Business Synergy 1.00 7.00 5.128 1.246 -0.546 0.277 
Quality 1.50 7.00 5.260 1.156 -0.536 0.451 
Innovation 1.00 7.00 5.090 1.249 -0.571 0.619 
Financial performance 2.00 7.00 5.058 1.135 -0.216 -0.220 
Operational performance 1.40 7.00 5.130 1.127 -0.417 0.195 
Supply Chain 
Collaboration 1.71 7.00 5.067 1.319 -0.275 -0.630 
 
6.4 FACTOR ANALYSIS FOR SUPPLY CHAIN COLLABORATION 
Factor analysis was done for all items measuring the supply chain management construct. In 
all, 30 items measuring supply chain management were involved in the factor analysis. As 
revealed in Table 6.2, the KMO measure of sampling adequacy was 0.868, an indication that 
the data were suitable for efficient and reliable extraction. At the same time, Bartlett’s test at 
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p<.05 produced a significant result, a sign that shows that the correlations between the items 
were not too significant. Hence, factor analysis was expected to yield reliable results.  
 
 
Table 6.2: KMO and Bartlett's test for supply chain collaboration 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .868 
Bartlett's Test of Sphericity Approx. Chi-Square 3208.265 
df 378 
Sig. .000 
 
Table 6.3 reveals the outcome of eight factors extracted, using Principal Axis Factoring and 
Promax rotation with Kaiser normalisation procedure in extracting and rotating the factors. 
These factors cumulatively contributed 76.24% to the total variance. Additionally, Table 6.3 
shows that the percentage variance contributed by the first eight factors is 36.522, 9.577, 
7.326, 6.157, 5.140, 4.594, 3.770 and 3.156, respectively. 
 
Table 6.3: Total variance explained for supply chain collaboration 
Factor Initial Eigenvalues Extraction Sums of Squared 
Loadings 
Rotation 
Sums of 
Squared 
Loadingsa 
Total % of 
Variance 
Cumulative 
% 
Total % of 
Variance 
Cumulative 
% 
Total 
1 10.226 36.522 36.522 9.944 35.513 35.513 6.217 
2 2.682 9.577 46.099 2.332 8.328 43.841 5.101 
3 2.051 7.326 53.425 1.683 6.009 49.850 6.588 
4 1.724 6.157 59.582 1.351 4.825 54.676 6.097 
5 1.439 5.140 64.723 1.191 4.254 58.929 5.217 
6 1.286 4.594 69.317 .970 3.466 62.395 3.488 
7 1.056 3.770 73.087 .790 2.822 65.217 1.890 
8 .884 3.156 76.243 .610 2.179 67.396 4.103 
Extraction Method: Principal Axis Factoring 
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Besides, the rotated factor matrix, displayed in Table 6.4, indicates that the joint activities 
dimension of supply chain collaboration loaded strongly on Factor 1, and hence the factor 
is named joint activities (JOA). 
 
Table 6.4: Rotated factor matrix for SCC 
 Factor 
 1 2 3 4 5 6 7 8 
JOA1 .916        
JOA2 .788        
JOA3 .776        
RIS3  .736       
INS2  .680       
RIS2  .661       
INS1  .636       
INS3  .539      .454 
RES1  .460       
DES2   .872      
DES1   .670      
INA1   .559      
DES3   .519      
INA3    .893     
INA2    .822     
RIS1  .400  .580     
JOK2     .983    
JOK1     .656    
JOK3     .538    
COC3      .771   
COC2      .683   
COC1      .586   
SYP2       .839  
SYP3       .718  
SYP1       .683  
GOC1 .405       .693 
GOC2        .540 
GOC3   .403     .422 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization. 
a. Rotation converged in 8 iterations. 
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However, the second factor had a combination of items from information sharing, risk 
sharing, and resource sharing dimensions of SCC loading onto it. It was, therefore named 
“information, risk and resource sharing (IRRS)”. Just like Factor 2, the third factor also had 
a combination of decision synchronisation and incentive alignment dimensions of SCC 
loading onto it. It was accordingly named “decision synchronisation (DES)”. Factor 4, 
which had a combination of items from incentive alignment and risk-sharing dimensions of 
SCC, was christened “sharing intangibles”. 
 
Items from joint knowledge creation, collaborative communication, synchronised 
performance measurement and goal congruence dimensions of supply chain collaboration 
loaded on factors 5, 6, 7 and 8 respectively, and were, accordingly, named joint knowledge 
creation, collaborative communication, synchronised performance management and goal 
congruence. The items under resource sharing did not load together, but RES1 loaded onto 
factor 2, while items RES 2 and RES 3 loaded very weakly and hence were deleted from 
this solution. 
 
The results of the reliability analysis conducted for the eight factors (Table 6.5) indicated that 
Cronbach Alpha scores for each dimension were above 0.7, and were deemed reliable 
(Molhatra & Dash, 2010). 
 
Table 6.5: Reliability scores for the dimensions of supply chain collaboration 
Factor Dimension Code Cronbach 
Alpha 
1 Joint activities JOA_AVG 0.930 
2 Information, risk and resource sharing IRRS_AVG 0.843 
3 Decision synchronisation DES_AVG 0.899 
4 Sharing intangibles SI_AVG 0.895 
5 Joint knowledge creation JOK_AVG 0.845 
6 Collaborative communication COC_AVG 0.757 
7 Synchronised performance management SYP_AVG 0.770 
8 Goal Congruence GOC_AVG 0.755 
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6.5 STEP 1 - MODEL SPECIFICATION  
The first step in using PLS-SEM is to specify the model. This involves two sub-steps – first, 
specifying the measurement model and, second, specifying the structural model (Hair et al., 
2016). The measurement model displays the relationship between the constructs and their 
indicators or measures, while the structural model exhibits the hypothesised relationships 
among the constructs (Hair, Risher, Sarstdt, & Ringle, 2019). Section 6.5.1 discusses the 
measurement model specification, while the structural model specification is discussed in 
section 6.5.2 
 
6.5.1 Measurement model specification 
The measurement model refers to items that are used to measure each construct. In this 
model, sixty-eight indicators were used to measure the seventeen constructs being 
investigated. Small rectangles with a white background represent these items (see Figure 
6.2). The items that were used to each construct are discussed in sections 6.5.1.1, 6.5.1.2 and 
6.5.1.3.  
  
Antecedents of supply chain collaboration: As shown in Figure 6.2, sixteen indicators were 
used to measure the dimensions of collaborative culture with each dimension, collectivism, 
long-term orientation, power symmetry and uncertainty avoidance being measured with four 
indicators each. Collectivism was measured with CC_COL1, CC_COL2, CC_COL3 and 
CC_COL4, while long-term orientation was measured with CC_LOT1, CC_LOT2, 
CC_LOT3 and CC_LOT4, power symmetry is also measured with CC_POS1, CC_POS2, 
CC_POS3 and CC_POS4, whereas uncertainty avoidance was measured with CC_UNA1, 
CC_UNA2, CC_UNA3 and CC_UNA4.  
 
Likewise, Figure 6.2 shows that eleven indicators were used to measure the dimensions of 
uncertainty, with each dimension, micro-level uncertainty, meso-level uncertainty and 
macro-level uncertainty being measured with four, three and four items respectively. While 
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Figure 6.2: Specified structural and measurement model 
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Micro-level uncertainty was measured with UN_MIC1, UN_MIC2, UN_MIC3 and 
UN_MIC4, Meso-level uncertainty was measured with UN_MES1, UN_MES2 and 
UN_MES3, whereas Macro-level uncertainty was measured with UN_MAC1, UN_MAC2, 
UN_MAC3 and UN_MAC4. Similarly, as displayed in Figure 6.2, 10 indicators were used to 
measure the dimensions of trust – benevolence and credibility with each being measured with 
five indicators. Whereas benevolence was measured with TR_BEN1, TR_BEN2, TR_BEN3, 
TR_BEN4 and TR_BEN5, credibility was measured with TR_CRE1, TR_CRE2, TR_CRE3, 
TR_CRE4 and TR_CRE5. 
 
Supply chain collaboration: Following from the eight factors (i.e. COC, DES, GOC, IRRS, 
JOA, JOK, SIP and SYP) that emerged from factor analysis conducted (in section 6.4) on the 
thirty items used to measure the SCC construct, single measures were formed for these eight 
factors by averaging scores for the items in each factor. These single factors, namely 
collaborative communication (COC_AVG), decision synchronisation (DES_AVG), goal 
congruence (GOC_AVG), information, risk and resource sharing (IRRS_AVG), joint 
activities (JOA_AVG), joint knowledge creation (JOK_AVG), sharing intangibles 
(SI_AVG), and synchronized performance measurement (SYP_AVG), were used as 
indicators or items to measure the supply chain collaboration construct. 
 
Outcomes of supply chain collaboration: Relatedly, twenty indicators were used to the 
dimensions of collaborative culture, with each dimension, namely process efficiency, 
offering flexibility, business synergy, quality and innovation, being measured with four 
indicators each. Process efficiency was measured with CA_PRE1, CA_PRE2, CA_PRE3 and 
CA_PRE4, while offering flexibility was measured with CA_OFF1, CA_OFF2, CA_OFF3 
and CA_OFF4. Business synergy was also measured with CA_BUS1, CA_BUS2, CA_BUS3 
and CA_BUS4, whereas quality was measured with CA_QUA1, CA_QUA2, CA_QUA3 and 
CA_QUA4 and innovation was also measured with CA_INN1, CA_INN2, CA_INN3 and  
CA_INN4. 
 
Finally, eleven indicators were used to measure the dimensions of trust – benevolence and 
credibility. Whereas operational performance was measured with five indicators, namely on-
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time delivery (FP_OPP1), inventory turnover (FP_OPP2), customer satisfaction 
(FP_OPP3), low damage levels (FP_OPP4) and order cycle time variability (FP_OPP5), 
financial performance was measured with six indicators, namely Pre-tax return on assets 
(FP_FIP1), return on investment (FP_FIP2), growth in return on investment (FP_FIP3), 
growth in sales (FP_FIP4), return on sales (FP_FIP5) and growth in return on sales 
(FP_FIP6).  
 
6.5.2 Structural model specification 
The structural model in this study is made up of nine exogenous constructs and eight 
endogenous constructs. The exogenous constructs in the study consist of the dimensions of 
collaborative culture (collectivism, long-term orientation, power symmetry and uncertainty 
avoidance), uncertainty (micro-level uncertainty, meso-level uncertainty and macro-level 
uncertainty), and trust (benevolence and credibility). The endogenous construct in the study 
includes supply chain collaboration, the dimensions of collaborative advantage (process 
efficiency, offering flexibility, business synergy, quality and innovation) and the dimensions 
of firm performance – financial performance and operational performance. Circles with a 
white background represent these constructs (see Figure 6.2). 
 
The theoretical model, which was specified in chapter four, based on the insights from the 
literature and theories, such as resource-based theory, transaction cost economics, resource 
dependency theory, contingency theory and the extended resource-based theory, was 
empirically tested, using SmartPLS. 
 
6.6 STEP 2 - MEASUREMENT MODEL ASSESSMENT  
The second step, after model specification, is measurement model assessment. This involves 
an examination of the measurement to ensure that it meets three main criteria, namely internal 
consistency reliability, convergent validity and discriminant validity (Hair et al., 2016). 
Internal consistency reliability is assessed, using Cronbach’s alpha and composite reliability. 
 
Convergent validity is assessed, using the factor loadings (indicators) and the Average 
Variance Extracted (AVE) (Hair et al., 2016). Discriminant validity is also assessed, using 
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three main criteria, the Fornell-Larcker criterion, the cross-loadings and the Heterotrait-
Monotrait (HTMT) Ratio criterion (Henseler, Ringle, & Sarstdt, 2015). Hence, the results of 
the measurement model assessment are organized according to the order, internal consistency 
reliability assessment, convergent validity assessment and discriminant validity assessment, 
and are discussed in sections 6.6.1, 6.6.2 and 6.6.3 respectively. 
 
6.6.1 Internal Consistency Reliability assessment 
An indicator is considered to have internal consistency reliability when it meets two main 
criteria, that the Cronbach’s alpha and the composite reliability values are 0.7 and above. The 
internal consistency measures for the constructs in the model are displayed in table 6.6. While 
the Cronbach’s alpha is considered as the lower bound of internal consistency reliability, 
composite reliability, on the other hand, is considered the upper bound of internal consistency 
reliability. 
 
Cronbach’s alpha is considered the lower bound because it is sensitive to the number of 
indicators in a scale as it generally tends to underestimate the internal consistency reliability 
(Hair et al., 2016). This is an indication that at least 50% of a variable’s variance is explained 
by the related latent variable (Hair et al., 2016). As displayed in Table 6.6, the Cronbach’s 
alpha of the constructs in this model ranged from 0.761 for meso-level uncertainty to 0.928 
for business synergy. Similarly, Table 6.6, again, shows composite reliability values of 0.860 
for operational performance to 0.948 for business synergy, respectively. Since all the values 
are above the minimum threshold value of 0.70, the model is considered to have internal 
consistency reliability. 
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Table 6.6: Internal consistency reliability results 
 
Constructs 
Cronbach’s Alpha Composite Reliability 
Value Std. 
Error  
T 
stats. 
Value Std. 
Error  
T Stats. 
Benevolence  0.899 0.013 67.286 0.925 0.009 101.731 
Business Synergy 0.928 0.012 79.835 0.948 0.008 120.763 
Collectivism 0.833 0.026 31.484 0.884 0.018 48.006 
Credibility  0.899 0.011 78.825 0.925 0.008 116.928 
Financial Performance 0.904 0.012 78.610 0.926 0.008 112.970 
Innovation 0.876 0.018 48.197 0.916 0.011 81.805 
Long-Term Orientation 0.821 0.031 26.213 0.882 0.018 48.036 
Macro-Level Uncertainty 0.864 0.018 46.742 0.908 0.012 76.935 
Meso-Level Uncertainty 0.761 0.039 19.695 0.859 0.022 38.666 
Micro-Level Uncertainty 0.870 0.019 45.583 0.912 0.012 78.105 
Offering Flexibility 0.870 0.021 40.862 0.912 0.013 70.264 
Operational Performance 0.798 0.034 23.215 0.860 0.022 39.822 
Power Symmetry 0.804 0.032 24.989 0.872 0.018 47.896 
Process Efficiency 0.881 0.021 42.281 0.917 0.014 65.566 
Quality 0.895 0.018 50.458 0.927 0.011 83.163 
Supply Chain Collaboration 0.816 0.021 39.577 0.867 0.014 63.175 
Uncertainty Avoidance 0.873 0.021 42.230 0.914 0.013 72.372 
 
6.6.2 Convergent validity assessment 
For a construct to be said to have convergent validity, it must be assessed against two main 
criteria, indicator loadings and the average variance extracted (AVE). Hair et al. (2019) 
suggest that indicators with an outer loading of at least 0.7 should be retained, those with 
loadings below 0.4 should be deleted, while those with outer loadings ranging from 0.4 to 
below 0.7 should be retained based on their contribution to content validity. They stressed 
that indicators should be considered for deletion only when it results in an increment in the 
composite reliability and AVE values above the suggested minimum value (Hair et al., 2016).  
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With this background in mind, the measurement models relating each construct (but grouped 
as the dimensions of collaborative culture, dimensions of uncertainty, dimensions of trust, 
supply chain collaboration, dimensions of collaborative advantage and dimensions of firm 
performance) are discussed and assessed in the ensuing sections.  
 
Dimensions of collaborative culture: In this section, collectivism, long-term orientation, 
power symmetry and uncertainty avoidance, which were measured with four indicators each, 
are assessed for convergent validity, using two main criteria, indicator loadings and average 
variance extracted.  
 
Table 6.7: Convergent validity for the dimensions of collaborative culture 
Construct Items Loadings 
Standard 
Error 
T 
Statistics 
AVE 
Collectivism 
CC_COL1 0.771 0.042 18.307 
0.657 
CC_COL2 0.743 0.061 12.243 
CC_COL3 0.883 0.019 45.916 
CC_COL4 0.838 0.031 27.332 
Long-term 
Orientation 
CC_LTO1 0.801 0.037 21.895 
0.651 
CC_LTO2 0.847 0.033 25.365 
CC_LTO3 0.822 0.048 17.091 
CC_LTO4 0.755 0.041 18.187 
Power symmetry 
CC_POS1 0.761 0.030 25.732 
0.630 
CC_POS2 0.788 0.031 25.087 
CC_POS3 0.847 0.032 26.063 
CC_POS4 0.777 0.041 18.805 
Uncertainty 
Avoidance 
CC_UNA1 0.755 0.050 15.037 
0.728 
CC_UNA2 0.917 0.015 60.281 
CC_UNA3 0.904 0.015 58.481 
CC_UNA4 0.826 0.029 28.016 
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As illustrated in Table 6.7, all loadings of the indicators used to measure collectivism, long-
term orientation, power symmetry and uncertainty avoidance were above 0.7 for the initial 
model as well as the final model. As a result, all indicators were retained. For instance, for 
the initial model, the loadings of the indicators used to measure collectivism ranged from 
0.771 (CC_COL1) to 0.883 (CC_COL4), while those used to measure long-term orientation 
also ranged from 0.755 to 0.842 for CC_LTO4 and CC_LTO2 respectively. Equally, the 
indicators used to measure power symmetry also ranged from 0.761 for CC_POS1 to 0.847 
for CC_POS3, while those used to measure uncertainty avoidance also ranged from 0.777 to 
0.917 for CC_UNA1 and CC_UNA2, respectively. Correspondingly, AVEs values for all 
dimensions of collaborative culture (i.e. collectivism, long-term orientation, power symmetry 
and uncertainty avoidance) were above the 0.5 thresholds, signifying their convergent 
validity status. 
 
Dimensions of Uncertainty: This section presents the convergent validity assessment results 
for micro-level uncertainty, meso-level uncertainty and macro-level uncertainty, using two 
main criteria, indicator loadings and average variance extracted. While micro-level 
uncertainty and macro-level uncertainty were measured with four indicators each, meso-level 
uncertainty was measured with three items. 
 
Table 6.8 shows that all loadings of the indicators used to measure micro-level uncertainty, 
meso-level uncertainty and macro-level uncertainty were above the threshold value of 0.7. 
Accordingly, all indicators were retained, and none was deleted. More specifically, the results 
show that the four indicators used to measure micro-level uncertainty, namely UN_MIC1, 
UN_MIC2, UN_MIC3, and UN_MIC4, had loadings of 0.771, 0.743, 0.883 and 0.838, 
respectively. The loadings for the indicators for meso-level uncertainty were 0.877 for 
UN_MES1, 0.825 for UN_MES2 and 0.751 for UN_MES3, while those for macro-level 
uncertainty were 0.815 for UN_MAC1, 0.895 for UN_MAC2, 0.868 for UN_MAC3 and 0.794 
for UN_MAC4. 
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Table 6.8: Convergent validity results for the dimensions of uncertainty 
Construct Items Loadings Standard. Error T Statistics. AVE 
Micro-Level 
Uncertainty 
UN_MIC1 0.817 0.029 27.817 
0.722 
UN_MIC2 0.933 0.012 79.711 
UN_MIC3 0.861 0.021 40.204 
UN_MIC4 0.780 0.035 22.239 
Meso-Level 
Uncertainty 
UN_MES1 0.877 0.019 46.614 
0.671 UN_MES2 0.825 0.037 22.166 
UN_MES3 0.751 0.070 10.785 
Macro-Level 
Uncertainty 
UN_MAC1 0.815 0.037 21.905 
0.712 
UN_MAC2 0.895 0.020 44.058 
UN_MAC3 0.868 0.022 39.513 
UN_MAC4 0.794 0.031 25.476 
 
Congruently, and as displayed in Table 6.8, all AVE values for all dimensions of uncertainty 
(i.e. micro-level uncertainty meso-level uncertainty and macro-level uncertainty) were all 
above the 0.5 threshold, signifying their convergent validity status. 
 
Dimensions of trust: Convergent validity assessment results, using two main criteria, 
indicator loadings and average variance extracted for benevolence and credibility are 
presented in this section. Both constructs, benevolence and credibility, are measured with 
five indicators each. 
 
The loadings and the AVEs for the benevolence and credibility, as displayed in Table 6.9, 
shows that all loadings of the indicators used to measure both constructs were above the 
threshold value of 0.7 and, consequently, all indicators were retained, and none was deleted. 
More specifically, the results show that the five items used to measure benevolence, namely 
TR_BEN1, TR_BEN2, TR_BEN3, TR_BEN4 and TR_BEN5, had loadings of 0.842, 0.863, 
0.887, 0.818 and 0.809 respectively. Also, the loadings for the items measuring credibility 
range from 0.817 for TR_CRE2 to 0.872 for TR_CRE4, 0.817. 
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Table 6.9: Convergent validity results for the dimensions of trust 
Construct Items Loadings Standard. Error T Statistics. AVE 
Benevolence 
TR_BEN1 0.842 0.028 30.021  
 
0.713 
TR_BEN2 0.863 0.017 51.632 
TR_BEN3 0.887 0.024 37.578 
TR_BEN4 0.818 0.028 29.506 
TR_BEN5 0.809 0.029 28.393 
Credibility 
TR_CRE1 0.821 0.024 33.619  
 
0.711 
TR_CRE2 0.817 0.031 26.379 
TR_CRE3 0.860 0.018 46.542 
TR_CRE4  0.872 0.020 43.307 
TR_CRE5  0.845 0.019 45.020 
 
Analogously, and as displayed in Table 6.9, all AVE values for both benevolence (AVE = 
0.713) and credibility (AVE = 0.711) were above the 0.5 threshold, signifying their 
convergent validity status.  
 
Dimensions of collaborative advantage: Convergent validity assessment results, using two 
main criteria, indicator loadings and average variance extracted for process efficiency, 
offering flexibility, business synergy, quality and innovation, which were all measured with 
four indicators each, are presented in this section. 
 
Table 6.10 displays the loadings and the AVE for the dimensions of trust. It shows that all 
loadings of the indicators used to measure benevolence and credibility were above the 
threshold value of 0.7. Consequently, all indicators were retained, and none was deleted. 
More specifically, the results show that the four items used to measure business synergy (i.e. 
CA_BUS1, CA_BUS2, CA_BUS3 and CA_BUS4) had loadings that ranged from 0.896 for 
CA_BUS4 and 0.914 for CA_BUS2. Similarly, the four items used to measure innovation 
(CA_INN1, CA_INN2, CA_INN3, and CA_INN4) also had loadings that ranged from 0.786 
to 0.913 for CA_INN1 and CA_INN3, respectively. Also, the loading for the items used in 
measuring offering flexibility (CA_OFF1, CA_OFF2, CA_OFF3 and CA_OFF4) produces 
loadings ranging from 0.766 to 0.897 for CA_OFF4 and CA_OFF3, respectively. Likewise, 
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the loading for the items used in measuring process efficiency (CA_PRE1, CA_PRE2, 
CA_PRE3 and CA_PRE4) produced loadings ranging from 0.777 to 0.898 for CA_PRE1 and 
CA_PRE2, respectively.  
 
Table 6.10: Convergent validity results for the dimensions of collaborative advantage 
Construct Items Loadings Standard. Error T Statistics. AVE 
Business 
Synergy 
CA_BUS1 0.904 0.018 51.444 
0.821 
CA_BUS2 0.914 0.014 64.110 
CA_BUS3 0.910 0.019 47.850 
CA_BUS4 0.896 0.018 50.202 
Innovation 
CA_INN1  0.817 0.033 24.716 
0.731 
CA_INN2  0.898 0.017 53.893 
CA_INN3  0.913 0.016 55.555 
CA_INN4  0.786 0.035 22.743 
Offering 
Flexibility 
CA_OFF1 0.842 0.031 27.100 
0.723 
CA_OFF2 0.889 0.022 39.622 
CA_OFF3 0.897 0.020 44.148 
CA_OFF4 0.766 0.051 14.882 
Process 
efficiency 
CA_PRE1 0.777 0.047 16.386 
0.735 
CA_PRE2 0.898 0.021 42.062 
CA_PRE3 0.879 0.019 46.214 
CA_PRE4 0.870 0.036 24.203 
Quality 
CA_QUA1 0.840 0.026 32.152 
0.762 
CA_QUA2 0.905 0.019 47.453 
CA_QUA3 0.934 0.013 71.715 
CA_QUA4 0.807 0.038 21.283 
 
As well, the loading for the indicators used in measuring quality (CA_QUA1, CA_QUA2, 
CA_QUA3 and CA_QUA4) had loadings ranging from 0.807 to 0.934 for CA_QUA4 and 
CA_QUA3, respectively. 
 
Relatedly, Table 6.10 shows that all AVE values for process efficiency (AVE = 0.735), 
offering flexibility (AVE = 0.723), business synergy (AVE = 0.821), quality (AVE = 0.762) 
and innovation (AVE = 0.731) were above the 0.5 threshold, signifying their convergent 
validity status. 
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Dimensions of firm performance: This section discusses the convergent validity 
assessment results, using two main criteria, indicator loadings and average variance extracted 
for financial performance and operational performance, which were measured with six 
indicators and five indicators respectively, presented in this section.  
 
Table 6.11 shows the loadings and the AVEs for the two dimensions of firm performance, 
which show that all loadings of the indicators used to measure financial performance and 
operational performance were above the threshold value of 0.7. Accordingly, all indicators 
were retained, and none was deleted. More precisely, the results show that the six items used 
to measure financial performance, namely (Pre-Tax Return on Assets, Return on Investment, 
Growth in Return on Investment, Growth in Sales, Return on Sales and Growth in Return on 
Sales) had loadings that ranged from 0.740 for pre-tax return on assets and 0.880 for return 
on investment. Additionally, Table 6.11 shows that the AVEs values for financial 
performance (AVE = 0.678), and operational performance (AVE = 0.551) were above the 
0.5 threshold, signifying the convergent validity status of these constructs.  
 
Table 6.11: Convergent validity results for the dimensions of firm performance 
Construct Items Loadings Standard Error T Statistics AVE 
Financial Performance FP_FIP1 0.740 0.039 18.893  
0.678 FP_FIP2 0.880 0.020 44.563 
FP_FIP3 0.827 0.026 31.490 
FP_FIP4 0.812 0.025 33.046 
FP_FIP5 0.869 0.019 46.069 
FP_FIP6 0.803 0.027 29.730 
Operational 
Performance 
FP_OPP1 0.736 0.051 14.406 0.551 
FP_OPP2 0.798 0.040 19.985 
FP_OPP3 0.750 0.059 12.735 
FP_OPP4 0.755 0.062 12.217 
FP_OPP5 0.668 0.062 10.824 
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Supply chain collaboration: This section discusses the convergent validity assessment 
results for supply chain collaboration, which was measured with eight indicators, which were 
formed by averaging of the items under the eight factors that emerged from the factor analysis 
conducted in section 6.4.  
 
As displayed in Table 6.12, not all loadings of the indicators measuring supply chain 
collaboration were above 0.7. While six out of the eight indicators – decision synchronisation 
(DES_AVG), goal congruence (GOC_AVG), information, risk and resource sharing 
(IRRS_AVG), joint activities (JOA_AVG), joint knowledge creation (JOK_AVG) and sharing 
intangibles  (SI_AVG) – loaded above the preferred threshold value of 0.7, the remaining two 
indicators, collaborative communication (COC_AVG) and synchronised performance 
management (SYP_AVG) did not. 
 
While collaborative communication (0.601) loaded below 0.7, but above 0.4, synchronized 
performance measurement (-0.001) loaded below 0.4 and, hence, was deleted. Collaborative 
communication (COC_AVG) indicator was retained for two reasons. First, to ensure content 
validity and, second, because the Cronbach’s alpha value, as well as the AVE of the construct 
it measures, were all above the threshold value.  
 
Table 6.12: Convergent validity results for the dimensions of supply chain collaboration 
Item Initial Loadings 
Final Loadings 
Standard 
Error 
T 
Statistics 
AVE 
COC_AVG  0.611 0.612 0.061 10.019  
 
 
0.552 
DES_AVG  0.805 0.806 0.030 27.041 
GOC_AVG  0.730 0.730 0.032 22.617 
IRRS_AVG  0.748 0.747 0.045 16.452 
JOA_AVG  0.733 0.734 0.039 18.758 
JOK_AVG  0.777 0.777 0.032 24.088 
SI_AVG  0.781 0.780 0.037 21.247 
SYP_AVG 0.012 Deleted 
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Moreover, as shown in Table 6.12, because collaborative communication and synchronized 
performance management loaded below 0.7 and 0.4, respectively, the AVE for the initial 
model was below the threshold value of 0.50. However, after deleting synchronized 
performance management, the AVE increased from 0.483 to 0.552. As a result, the 
convergent validity status of the construct is confirmed. 
 
6.6.3 Discriminant validity assessment  
This assesses the extent to which constructs are empirically and genuinely different from 
other constructs in the model. Three different criteria were used in assessing discriminant 
validity. These are the cross-loadings, the Fornell-Larcker criterion (Hair et al., 2019) and 
the HTMT ratio (Henseler et al., 2015; Hair et al., 2019) and are discussed in sections 6.6.3.1, 
6.6.3.2 and 6.6.3.3 respectively. Whereas cross-loadings are considered the lower bound of 
discriminant validity, the HTMT represents the upper bound of discriminant validity. 
 
Cross loadings criterion: The cross-loadings criteria require that an indicator’s loading on 
the construct it is measuring must be higher than any of its cross-loadings. Simply put, an 
indicator should load higher on the construct it measures than on all other constructs in the 
model. The results, as shown in Appendix C, reveals that all indicators used in the model 
loaded higher on the constructs, they measured than they did on all other constructs in the 
model. 
 
Fornell-Larcker criterion: The second criterion for assessing discriminant validity in 
reflective measurement models, the Fornell-Larcker criterion, requires that “the square root 
of the AVE of each construct in the model should be higher than the construct’s correlation 
with any other construct in the model” (Hair et al., 2016). Table 6.13 shows that the square 
root of the AVE values (in bold) of each construct used in this model is higher than the 
highest correlation with any other construct in the model. For instance, Table 6.13 shows that 
the square root of the AVE value for benevolence (0.844) is higher than the correlation 
between benevolence and all other constructs used in the model. Likewise, the square root of 
the AVE of long-term orientation (0.807) is also higher than its correlation with all other 
constructs in the model.  
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Finally, it is clear from Table 6.13 that the square root of the AVE for each construct is higher 
than the correlation between the constructs used in the model. As a result, discriminant 
validity, using the Fornell-Larcker criterion, is confirmed for the model. 
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Table 6.13: Fornell-Larcker Criterion  
Construct  BEN BUS COL CRE FPP INN LTO MAC MES MIC OFF OPP POS PRE QUA SCC UNA 
BEN 0.844                                 
BUS 0.403 0.906                               
COL 0.259 0.352 0.811                             
CRE 0.784 0.368 0.280 0.843                           
FPP 0.446 0.308 0.339 0.515 0.823                         
INN 0.462 0.591 0.359 0.408 0.351 0.855                       
LTO 0.540 0.476 0.654 0.520 0.436 0.524 0.807                     
MAC 0.365 0.310 0.201 0.292 0.341 0.450 0.360 0.844                   
MES 0.408 0.227 0.227 0.396 0.361 0.322 0.359 0.510 0.819                 
MIC 0.377 0.324 0.399 0.429 0.450 0.447 0.426 0.546 0.689 0.850               
OFF 0.428 0.616 0.367 0.374 0.342 0.632 0.521 0.342 0.298 0.392 0.850             
OPP 0.264 0.373 0.479 0.348 0.649 0.473 0.463 0.377 0.302 0.388 0.437 0.743           
POS 0.525 0.538 0.326 0.429 0.293 0.430 0.522 0.456 0.330 0.300 0.478 0.245 0.794         
PRE 0.401 0.441 0.501 0.380 0.416 0.503 0.544 0.405 0.321 0.372 0.601 0.486 0.380 0.857       
QUA 0.484 0.580 0.298 0.452 0.425 0.724 0.507 0.313 0.276 0.299 0.520 0.430 0.414 0.454 0.873     
SCC 0.697 0.506 0.454 0.687 0.468 0.533 0.602 0.449 0.423 0.488 0.447 0.397 0.596 0.444 0.508 0.743   
UNA 0.505 0.401 0.451 0.475 0.412 0.463 0.520 0.384 0.251 0.296 0.424 0.488 0.473 0.397 0.541 0.536 0.853 
 
160 
Heterotrait-Monotrait (HTMT) ratio: The final, but most important, criterion for assessing 
discriminant validity is through HTMT criterion, as it represents the upper bound of 
discriminant validity (Henseler et al., 2015; Hair et al., 2016). This criterion requires that the 
HTMT value of each construct in the model should be less than 0.9 when the constructs are 
similar or 0.85 when the constructs are more distinct. Hence any HTMT value above 0.9 
signifies a lack of discriminant validity. 
 
The results, as shown in Table 6.14, revealed that except for the HTMT value between 
benevolence and credibility (0.865), the HTMT values between the remaining construct used 
in the model are all less than the conservative value of 0.850. For instance, the constructs 
with the highest HTMT value amongst those that were less than the conservative value of 
0.850 were meso-level uncertainty and micro-level uncertainty (0.843) followed by quality 
and innovation (0.821). The HTMT value between benevolence and credibility, though 
higher than the conservative value of 0.850, met the discriminant validity criteria (i.e. less 
than 0.900), because both constructs are dimensions of trust and, hence, are similar. The 
preceding demonstrates the model’s discriminant validity status, using the upper bound of 
discriminant validity assessment (i.e. HTMT criteria) (Henseler et al., 2015). 
 
Furthermore, the HTMT criterion requires the assessment of the confidence intervals of the 
HTMT statistic for the lower and upper bound of the 95% confidence intervals. The lower 
and upper bounds of the 95% confidence intervals are labelled 2.5% and 97.5% respectively. 
According to Henseler et al., (2015), when the value 1 is contained in any of confidence 
intervals (upper bound or lower bound), it signifies the lack of discriminant validity in a 
model. The results showing the lower and upper bounds of the confidence intervals of the 
HTMT statistics, as displayed in Appendix D, indicates that none of the lower and upper 
bounds of the 95% confidence intervals includes the value 1, meaning all upper bound and 
lower bound of the 95% confidence intervals were all lower than 1. Hence discriminant 
validity, using the HTMT criterion has been confirmed for the model. 
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Table 6.14: Discriminant validity assessment – HTMT criterion 
CON BEN BUS COL CRE FPP INN LTO MAC MES MIC OFF OPP POS PRE QUA SCC 
BEN                                 
BUS 0.440                               
COL 0.277 0.396                             
CRE 0.864 0.399 0.290                           
FPP 0.489 0.332 0.367 0.568                         
INN 0.524 0.655 0.408 0.462 0.391                       
LTO 0.618 0.533 0.754 0.600 0.497 0.615                     
MAC 0.407 0.344 0.234 0.326 0.380 0.517 0.410                   
MES 0.464 0.275 0.263 0.445 0.420 0.410 0.442 0.647                 
MIC 0.430 0.364 0.453 0.483 0.503 0.516 0.504 0.637 0.843               
OFF 0.488 0.687 0.441 0.424 0.386 0.725 0.612 0.393 0.373 0.454             
OPP 0.311 0.412 0.566 0.408 0.764 0.549 0.566 0.441 0.388 0.455 0.503           
POS 0.610 0.623 0.369 0.498 0.343 0.516 0.627 0.543 0.411 0.355 0.569 0.324         
PRE 0.429 0.464 0.594 0.417 0.469 0.561 0.619 0.461 0.367 0.413 0.663 0.564 0.430       
QUA 0.541 0.634 0.317 0.505 0.470 0.821 0.585 0.351 0.346 0.342 0.592 0.499 0.493 0.494     
SCC 0.781 0.546 0.495 0.773 0.516 0.592 0.690 0.508 0.490 0.554 0.497 0.443 0.713 0.473 0.560   
UNA 0.572 0.455 0.535 0.535 0.466 0.528 0.614 0.438 0.317 0.338 0.495 0.572 0.578 0.464 0.610 0.595 
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From the discussions above, it can be concluded that all three assessment criteria, namely the 
cross-loadings, the Fornell-Larcker criteria and the HTMT ratio, speak in favour of 
discriminant validity for all constructs used in the model. In conclusion, the measurement 
model results demonstrate support for the conditions of PLS-SEM regarding internal 
consistency reliability, convergent validity, as well as discriminant validity. An assessment 
of the structural model follows in the ensuing section. 
 
6.7 STEP 3 - STRUCTURAL MODEL ASSESSMENT  
Having established reliability (internal consistency) and validity (convergent and 
discriminant) of the measurement model, the next step is to assess the structural model to 
establish its fitness in predicting the hypothesized relationship between the exogenous 
constructs and the endogenous construct. In examining the structural model’s predictive 
capabilities as well as the relationships among constructs, Hair et al. (2016) recommend a 
systematic approach to assessing structural model results in PLS-SEM. This approach begins 
with an examination of the structural model for collinearity issues, assessing the significance 
and relevance of the structural model relationships, examining the coefficient of 
determination (R2), assessing the f2 effect size and the predictive relevance (Q2) effect size. 
Hence, for clarity and consistency, the discussion of results is organised in line with the 
procedure mentioned above. While collinearity statistics are discussed in section 6.7.1, 
coefficient of determination, predictive relevance, effect size as well as the size and 
significance of structural model path coefficients are assessed in sections 6.7.2, 6.7.3, 6.7.4, 
and 6.7.5 respectively. 
 
6.7.1 Collinearity assessment 
Hair et al. (2016) suggest that tolerance values below 0.20 (or VIF value above 5) in an 
exogenous construct should be considered as critical levels of collinearity. An indication of 
this critical level of collinearity signifies multicollinearity among independent variables that 
hinders the estimation of functional and robust PLS-SEM models. The tolerance values for 
the exogenous constructs in this model, as displayed in Table 6.15, range from (0.319) for 
benevolence to (0.571) for power symmetry. At the same time, VIF values also range from 
(1.750) for power symmetry to (3.139) for benevolence. This confirms that none of the 
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exogenous constructs in this model has tolerance (VIF) values below (above) the critical 
values, thereby confirming the absence of multicollinearity amongst the exogenous 
constructs. 
 
Table 6.15: Collinearity diagnostics 
Exogenous construct Tolerance Variance Inflation Factor (VIF) 
Benevolence 0.319 3.139 
Collectivism 0.483 2.070 
Credibility 0.346 2.890 
Long-Term Orientation 0.385 2.600 
Macro-Level Uncertainty 0.548 1.826 
Meso-Level Uncertainty 0.465 2.105 
Micro-Level Uncertainty 0.398 2.513 
Power Symmetry 0.571 1.750 
Uncertainty Avoidance 0.568 1.761 
 
6.7.2 Coefficient of determination (R Square)  
Structural models in PLS-SEM are used to predict the relationship between latent constructs. 
The most commonly used measure in assessing the predictive power of a structural model is 
the model’s R2 value. The R Square value denotes the joint effect of the exogenous constructs 
on the endogenous construct. This value ranges between 0 and 1, and the closer the value is 
to 1, the stronger the predictive power of the exogenous construct(s), on the endogenous 
construct. According to Hair et al. (2016) and Yuliansyah and Razimi (2015), the minimum 
acceptable coefficient of determination value is 10%. 
 
The endogenous constructs in this model are business synergy, financial performance, 
innovation, offering flexibility, operational performance, process efficiency, quality and 
supply chain collaboration, whilst collectivism, long-term orientation, power symmetry, 
uncertainty avoidance, micro-level uncertainty, meso-level uncertainty, macro-level 
uncertainty, credibility and benevolence are exogenous constructs. Results shown in  Table 
6.16 indicate an R2 value of 0.256, 0.219, 0.284, 0.200, 0.157, 0.197, 0.258 and 0.666 for 
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business synergy, financial performance, innovation, offering flexibility, operational 
performance, process efficiency, quality and supply chain collaboration respectively.  
 
Table 6.16 Coefficient of determination (R Square)  
Endogenous Construct R 
Square 
Standard 
Error 
T 
Statistics 
R Square 
Adjusted 
Business Synergy 0.256 0.053 4.838 0.252 
Financial Performance 0.219 0.054 4.098 0.215 
Innovation 0.284 0.058 4.940 0.280 
Offering Flexibility 0.200 0.052 3.860 0.195 
Operational Performance 0.157 0.048 3.258 0.152 
Process Efficiency 0.197 0.053 3.741 0.192 
Quality 0.258 0.055 4.720 0.254 
Supply Chain Collaboration 0.666 0.044 15.223 0.647 
 
This implies that 66.6% of the variation in SCC can be attributed to collectivism, long-term 
orientation, power symmetry, uncertainty avoidance, micro-level uncertainty, meso-level 
uncertainty, macro-level uncertainty, credibility and benevolence whilst supply chain 
collaboration accounts for 25.6%, 21.9%, 28.4%, 20.%, 15.7%, 19.7% and 25.8% of the 
variations in business synergy, financial performance, innovation, offering flexibility, 
operational performance, process efficiency and quality respectively. Since this is higher than 
the threshold value of 0.1, the structural model is deemed to fulfil the requirement of 
predictive power. 
 
6.7.3 Predictive relevance (Q2)  
In assessing the predictive relevance of a structural model in PLS-SEM, the Q2 is used. 
According to Hair et al. (2016; 2019), Q2 values larger than 0 indicate that the exogenous 
constructs have predictive relevance for the endogenous construct. Employing an omission 
distance of 7, a blindfolding procedure was undertaken to determine the cross-validated 
redundancy values out of the structural and measurement model scores. 
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These cross-validated redundancy values represent the Q2 (predictive relevance) values for 
the endogenous construct in the model. Table 6.17 displays Q2 values of 0.207, 0.142, 0.204, 
0.140, 0.078, 0.136, 0.194 and 0.353 for the endogenous constructs – business synergy, 
financial performance, innovation, offering flexibility, operational performance, process 
efficiency, quality and supply chain collaboration respectively. These figures are larger than 
0, implying that the exogenous constructs – collectivism, long-term orientation, power 
symmetry, uncertainty avoidance, micro-level uncertainty, meso-level uncertainty, macro-
level uncertainty, credibility and benevolence collectively have predictive relevance for the 
supply chain collaboration construct. Similarly, supply chain collaboration, acting as an 
exogenous construct, has predictive relevance for the endogenous constructs – business 
synergy, financial performance, innovation, offering flexibility, operational performance, 
process efficiency and quality. 
 
Table 6.17 Predictive relevance (Q2) results 
Construct  SSO SSE Q2 (=1-SSE/SSO) 
Business Synergy 664.000 526.287 0.207 
Financial Performance 996.000 854.746 0.142 
Innovation 664.000 528.861 0.204 
Offering Flexibility 664.000 570.820 0.140 
Operational Performance 830.000 764.932 0.078 
Process Efficiency 664.000 573.796 0.136 
Quality 664.000 535.381 0.194 
Supply Chain Collaboration 1,162.000 752.094 0.353 
 
6.7.4 Effect size (f2) assessment  
In assessing each exogenous construct’s contribution to the endogenous construct’s R2 value, 
the f2 effect size is used. This is determined by calculating Cohen’s (1992) f2. The f2 is 
computed by observing the change in the coefficient of determination when a specific 
exogenous construct is removed from the model. Accordingly, the effect size (f2) of the 
omitted construct for an endogenous construct can be ascertained, and values of 0.02, 0.15, 
and 0.35 can be viewed as indicating that an exogenous construct has either small, moderate 
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or large effect respectively (Hair et al., 2016). The formula for calculating f2 is given as (R2 
included - R2 excluded) / (1 - R2 included). Table 6.18 displays the effect sizes of the various 
exogenous constructs with the effect sizes of 0.007 (small), 0.064 (small), 0.158 (small) and 
0.050 (small) for collectivism, long-term orientation, power symmetry and uncertainty 
avoidance respectively. 
 
Table 6.18 Effect size (f2) 
Structural path 
f2 
Effect Size 
 
Std. 
Error  
T 
Stats.  
Benevolence ➔Supply Chain Collaboration 0.050 0.047 1.073 
Collectivism ➔ Supply Chain Collaboration 0.034 0.037 0.939 
Credibility ➔ Supply Chain Collaboration 0.079 0.056 1.403 
Long-Term Orientation ➔ Supply Chain Collaboration 0.002 0.013 0.127 
Macro-Level Uncertainty ➔ Supply Chain Collaboration 0.012 0.022 0.535 
Meso-Level Uncertainty ➔ Supply Chain Collaboration 0.000 0.011 0.035 
Micro- Uncertainty ➔ Supply Chain Collaboration 0.011 0.023 0.493 
Power Symmetry ➔ Supply Chain Collaboration 0.070 0.063 1.110 
Supply Chain Collaboration ➔ Business Synergy 0.345 0.100 3.436 
Supply Chain Collaboration ➔ Financial Performance 0.281 0.094 2.998 
Supply Chain Collaboration ➔ Innovation 0.397 0.117 3.410 
Supply Chain Collaboration ➔ Offering Flexibility 0.249 0.085 2.937 
Supply Chain Collaboration ➔ Operational Performance 0.187 0.072 2.585 
Supply Chain Collaboration ➔ Process Efficiency 0.246 0.087 2.830 
Supply Chain Collaboration ➔ Quality 0.348 0.105 3.306 
Uncertainty Avoidance ➔ Supply Chain Collaboration 0.004 0.017 0.229 
 
6.7.5 Predictive Power assessment 
The model, having met all required criteria for assessing in-sample prediction (i.e. R2, f2, and 
Q2) the study proceeded with the out-of-sample prediction using the method proposed by 
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Shmueli et al. (2016; 2019), by performing a PLSpredict analysis in SmartPLS. According 
to Shmueli et al. (2019) and Hair et al. (2020), this analysis is in two stages; firstly, the Q2 
predict statistics should be assessed to verify that the PLS predictions outperform that of the 
naïve benchmark (i.e. the linear model) and secondly, that the Root Mean Squared Error 
(RMSE) or the Mean Absolute Error (MAE) (appropriate for highly non-symmetrical 
prediction errors) should be observed and the following criteria applied accordingly. When 
the RMSE or MAE have higher prediction errors for all endogenous constructs’ indicators 
compared to the linear model, then the model lacks prediction power. Similarly, when more 
than half of the endogenous constructs’ indicators have higher prediction errors compared to 
the linear model, the model is deemed to have low predictive power. 
 
Also, when an equal or minority of the endogenous constructs’ indicators have more 
significant prediction error compared to the naïve linear model benchmark, then the model 
is deemed to have medium predictive power. Finally, when none of the endogenous 
constructs’ indicators has higher RMSE or MAE compared to the naïve linear benchmarks, 
then the model is deemed to have high predictive power. The PLSpredict results as shown in 
appendix E suggest that not only do the PLS model’s predictions of the Q2 predict statistic 
outperform the linear (naïve) benchmark but that, all the endogenous construct indicators 
have lower RMSE or MAE prediction errors compared to the linear (naïve) benchmark (Hair 
et al. 2020). Accordingly, the model is deemed to have high predictive power. 
 
6.7.6 Model fit statistics 
Though SmartPLS software now provides fit indices for assessing model fit in PLS, Hair et 
al. (2017) caution that, the critical thresholds these fit indices are not fully developed and 
understood and hence must be applied with caution. These indices suggest that the model’s 
Standardized Root Mean Square Residual (SRMR) should be ≤ 0.10 but ≥ 0.08, while the 
Normed fit index NFI values of greater than 0.8 is considered marginally acceptable. In 
contrast, those greater than 0.9 represent a good fit.  The model’s chi-square, which is 
assessed by dividing the Chi-square estimated value by the degrees of freedom, should be 
less than 3. Table 6.19 shows that the model’s SRMR value of 0.058 is not only higher than 
0.08 but also less than the maximum threshold value of 0.10, hence based on the SRMR 
criteria, the model has a good fit. Also, because the model’s NFI value of 0.889 is higher 
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than the minimum of o.80, the model is deemed to have marginal fit. The model’s chi-square 
as calculated by applying the formula is 1.062. Since calculated chi-square figure is less than 
the threshold value of 3, the model is deemed to have good fit. 
 
Table 6.19: SmartPLS Model fit summary 
 Criteria Saturated Model Estimated Model 
SRMR 0.058 0.058 
d_ULS 0.221 0.221 
d_G 0.118 0.118 
Chi-Square 175.170 175.170 
NFI 0.889 0.889 
 
6.7.7 Global Goodness-of-fit 
Hair et al. (2017) suggest that the model fit criteria in PLS-SEM and as reported in section 
6.7.6 are still under development and not fully understood, hence must be reported with 
caution. Accordingly, this study assessed the global goodness of fit (GoF) using the approach 
suggested by Tenenhaus et al. (2005). Their approach assesses goodness of fit by evaluating 
the quality of the measurement model as well as that of the structural model using the 
following formula 
 
GoF = √AVE̅̅ ̅̅ ̅̅  ∗  R Squared̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 
 
Where AVE̅̅ ̅̅ ̅̅  denotes the mean of all AVEs of all construct used in the model while R Squared̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 
denotes the mean of the R Squared for all endogenous constructs used in the model. 
 
After applying the above equation, resultant global goodness-of-fit (GoF) for this model is 
0.440. As this exceeds the threshold of GoF > 0.36 suggested by Khojasteh and Low (2015), 
the study is deemed to have overall goodness-of-fit. 
 
6.7.8 Size and Significance of structural model path coefficients 
The PLS-SEM findings displayed in Table 6.20 were assessed using path coefficient, t 
statistics and p-value. There are three standards for determining the significance of path 
coefficients - t statistic greater or equal to (p-value less or equal to) 1.65 (10%), 1.96 (5%) 
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and 2.57 (1%). This study, in determining significant path coefficients between the 
exogenous constructs and endogenous constructs, applied standard decision rules - t statistic 
greater or equal to 1.96 or p-value less or equal to 5%. 
 
The vital empirical contributions of this phase of the research are not only in the 
operationalization of collaborative culture, uncertainty, trust, collaborative advantage and 
firm performance as multidimensional constructs with a view towards the exploration (the 
contribution) of how these individual dimensions influence and are influenced by supply 
chain collaboration. The size and significance of the structural path coefficients are organised 
in line with the research objectives of the study. These are presented in Table 6.20 and Figure 
6.3. While the next nine paragraphs present the size and significance of structural path 
coefficients of the antecedents of SCC and in line with research objectives 1, 2, & 3, the last 
seven paragraphs present the size and significance of structural path coefficients of the 
outcomes of SCC and in line with research objectives 4 and 5. 
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Table 6.20: Structural model results 
 Structural Path Path Coefficient Mean Standard Error T Statistics P Values 
Collectivism ➔ Supply Chain Collaboration 0.154 0.160 0.066 2.338 0.020 
Long-Term Orientation ➔ Supply Chain Collaboration 0.037 0.034 0.082 0.457 0.648 
Power Symmetry ➔ Supply Chain Collaboration 0.203 0.201 0.076 2.651 0.008 
Uncertainty Avoidance ➔ Supply Chain Collaboration 0.048 0.045 0.072 0.663 0.508 
Micro-Level Uncertainty ➔ Supply Chain Collaboration 0.095 0.092 0.079 1.206 0.228 
Meso-Level Uncertainty ➔ Supply Chain Collaboration -0.016 -0.011 0.069 0.234 0.815 
Macro-Level Uncertainty ➔ Supply Chain Collaboration 0.086 0.085 0.070 1.225 0.221 
Benevolence ➔Supply Chain Collaboration 0.229 0.230 0.097 2.357 0.019 
Credibility ➔ Supply Chain Collaboration 0.276 0.284 0.083 3.316 0.001 
Supply Chain Collaboration ➔ Process Efficiency 0.444 0.445 0.065 6.878 0.000 
Supply Chain Collaboration ➔ Offering Flexibility 0.447 0.447 0.060 7.404 0.000 
Supply Chain Collaboration ➔ Business Synergy 0.506 0.503 0.054 9.315 0.000 
Supply Chain Collaboration ➔ Quality 0.508 0.507 0.055 9.309 0.000 
Supply Chain Collaboration ➔ Innovation 0.533 0.532 0.054 9.783 0.000 
Supply Chain Collaboration ➔ Operational Performance 0.397 0.404 0.060 6.574 0.000 
Supply Chain Collaboration ➔ Financial Performance 0.468 0.471 0.058 8.024 0.000 
 
171 
 
  
Figure 6.3: Structural and measurement model results 
 
Collectivism and SCC: One of the aims of the first objective of this research was to assess 
the effect of collectivism as a dimension of collaborative culture on supply chain 
collaboration. Hence, the aim of the hypothesis (H1a) is to test the relationship between 
collectivism and supply chain collaboration. The PLS-SEM structural model results, 
displayed in Table 6.20 demonstrate that collectivism significantly predicts supply chain 
collaboration (path coefficient = 0.154, t statistic = 2.338, p = 0.020) and provides support 
for hypothesis 1a. 
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Long-term orientation and SCC: Also, hypothesis 1b sought to establish a positive 
relationship between long-term orientation and supply chain collaboration. The PLS-SEM 
structural model results, displayed in Table 6.20 was close to zero (path coefficient = 0.037, 
t statistic = 0.457, p = 0.648) and was not significant. Hence did not support hypothesis 1b. 
 
Power symmetry and SCC: Furthermore, hypothesis 1c sought to establish a positive 
relationship between power symmetry and supply chain collaboration. The PLS-SEM 
structural model results, displayed in Table 6.20 shows that the path coefficient from long-
term orientation to supply chain collaboration is significant (path coefficient = 0.203, t 
statistic = 2.651, p = 0.008) thereby providing support for hypothesis 1c. 
 
Uncertainty avoidance and SCC: Besides, the objective of hypothesis 1d was to establish 
a positive relationship between uncertainty avoidance and supply chain collaboration. The 
structural model results, presented in Table 6.20, revealed that the estimated path coefficient 
for this relationship (0.048) is close to zero and non-significant (t-statistic = 0.663, p-value = 
0.508) for the proposed hypothesis and strongly rejects the hypothesised relationship between 
uncertainty avoidance and supply chain collaboration.  
 
Micro-level uncertainty and SCC: One of the goals of the second objective of this study 
was to assess the effect of micro-level uncertainty on supply chain collaboration. Thus, the 
goal of the hypothesis 2a was to test the relationship between micro-level uncertainty and 
supply chain collaboration. The PLS-SEM structural model results, displayed in Table 6.20, 
demonstrates that the estimated path coefficient for this relationship is close to zero and non-
significant (path coefficient = 0.095, t statistic = 1.206, p = 0.228). This result strongly rejects 
the hypothesised relationship between micro-level uncertainty and supply chain 
collaboration. 
 
Meso-level uncertainty and SCC: Also, the second goal of the second research objective 
was to ascertain the effect of meso-level uncertainty on supply chain collaboration. As a 
result, hypothesis H2b sought to test the relationship between meso-level uncertainty and 
supply chain collaboration. The PLS-SEM structural model results, displayed in Table 6.20, 
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demonstrate, albeit surprisingly, a negative and non-significant relationship between meso-
level uncertainty and supply chain collaboration (path coefficient = -0.016, t statistic = 0.234, 
p = 0.815) and strongly rejects the hypothesised positive relationship between meso-level 
uncertainty and supply chain collaboration. 
 
Macro-level uncertainty and SCC: Similarly, hypothesis 2c sought to assess the 
relationship between macro-level uncertainty – a dimension of uncertainty – and supply chain 
collaboration. The PLS-SEM structural model results displayed in Table 6.20 demonstrates 
that the estimated path coefficient for this relationship is close to zero and non-significant 
(path coefficient = 0.086, t statistic = 1.225, p = 0.221). This finding strongly rejects the 
hypothesis that micro-level uncertainty predicts supply chain collaboration.  
 
Benevolence and SCC: One of the aims of the third objective of this research was to assess 
the effect of benevolence – a dimension of trust on supply chain collaboration. Hence, the 
aim of the hypothesis (H3a) was to test the relationship between benevolence and supply 
chain collaboration. The PLS-SEM results displayed in Table 6.20 (path coefficient = 0.229, 
t-statistic = 2.357, p-value = 0.019) provide significant support for the hypothesized positive 
relationship between benevolence and supply chain collaboration. This suggests that a high 
degree of benevolence amongst supply chain partners tend to increase the tendency of 
collaboration amongst supply chain partners. 
 
Credibility and SCC: Equally, hypothesis 3b sought to establish a positive relationship 
between credibility – a dimension of trust and supply chain collaboration. The PLS-SEM 
results, displayed in Table 6.20 (path coefficient = 0.276, t-statistic = 3.316, p = 0.001), 
provide strong support for the hypothesized positive relationship between credibility and 
supply chain collaboration. This implies that a high degree of credibility amongst the 
members of a supply chain leads to collaboration amongst supply chain partners. 
 
SCC and process efficiency: One of the goals of the fourth objective of this research was to 
assess the effect of supply chain collaboration on process efficiency – a dimension of 
collaborative advantage. Hence, hypothesis 4a sought to test the relationship between supply 
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chain collaboration and process efficiency. Table 6.20 demonstrates clearly that supply chain 
collaboration has a positive and statistically significant effect on process efficiency (path 
coefficient = 0.444, t-statistic = 6.878, p = 0.000). This signifies that the more firms 
collaborate with their supply chain partners, the more the resultant process efficiency. 
 
SCC and offering flexibility: Alike, the second aim of the fourth objective of this research 
was to assess the effect of supply chain collaboration on offering flexibility. Accordingly, 
hypothesis 4b sought to assess the relationship between supply chain collaboration and 
offering flexibility. As indicated in Table 6.20, the path coefficient for the hypothesized 
relationship between supply chain collaboration and offering flexibility is statistically 
significant (path coefficient = 0.447, t-statistic = 7.404, p = 0.000). This signifies that the 
more firms collaborate with their supply chain partners, the more the flexibility they enjoy 
in their operations. 
 
SCC and business synergy: Likewise, the third goal of the fourth objective of this research 
was to assess the effect of supply chain collaboration on business synergy. Thus, hypothesis 
4c sought to examine the relationship between supply chain collaboration and business 
synergy. The PLS-SEM results shown in Table 6.20 indicate that the path coefficient for the 
hypothesized relationship between supply chain collaboration and business synergy is 
significant (path coefficient = 0.506, t-statistic = 9.315, p = 0.000). 
 
SCC and quality: Also, the fourth goal of the fourth objective of this research was aimed at 
assessing the effect of supply chain collaboration on quality. Accordingly, hypothesis 4d 
sought to examine the relationship between supply chain collaboration and quality. As shown 
in Table 6.20, the path coefficient for the hypothesized relationship between supply chain 
collaboration and quality is significant (path coefficient = 0.506, t-statistic = 9.315, p = 
0.000). 
 
SCC and innovation: Also, the fifth goal of the fourth objective of this research was aimed 
at assessing the effect of supply chain collaboration on innovation. Accordingly, hypothesis 
4e sought to examine the relationship between supply chain collaboration and innovation. As 
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Table 6.20 demonstrates, the path coefficient for the hypothesized relationship between 
supply chain collaboration and innovation is significant (path coefficient = 0.533, t-statistic 
= 9.783, p = 0.000).  
 
SCC and operational performance: The first goal of the fifth objective of this study was 
to assess the effect of supply chain collaboration on operational performance. Hence, 
hypothesis 5a sought to ascertain the relationship between supply chain collaboration and 
operational performance. As shown in Table 6.20, the structural path from supply chain 
collaboration to operational performance in the full and complex PLS-SEM model is 
significant (path coefficient = 0.397, t statistic = 6.574, p = 0.000). 
 
SCC and financial performance: Finally, and as shown in Table 6.20, the estimated path 
coefficient for the relationship between supply chain collaboration in the full model is 
significant (path coefficient = 0.468. t statistic = 8.024, p = 0.000) and supports hypothesis 
5b. This result strongly supports the hypothesized relationship between supply chain 
collaboration and financial performance. 
 
6.7.9 Decision on Hypotheses 
Whereas hypothesis 1a-1d, 2a-2c, and 3a-3b sought to determine the effects of the 
dimensions of collaborative culture, uncertainty and trust on supply chain collaboration, 
hypotheses 4a-4e, and 5a-5b sought to assess the effect of supply chain collaboration on the 
dimensions of collaborative advantage and firm performance respectively. Table 6.21 
presents decisions on the hypotheses that were tested in this study. 
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Table 6.21: Decision on the research hypothesis 
Hypothesis  Hypothesised relationship or Structural Path Results Decision 
H1a Collectivism ➔ Supply Chain Collaboration Supported Accept 
H1b Long-Term Orientation ➔ Supply Chain Collaboration Not Supported Reject 
H1c Power Symmetry ➔ Supply Chain Collaboration Supported Accept 
H1d Uncertainty Avoidance ➔ Supply Chain Collaboration Not Supported Reject 
H2a Micro- Uncertainty ➔ Supply Chain Collaboration Not Supported Reject 
H2b Meso-Level Uncertainty ➔ Supply Chain Collaboration Not Supported Reject 
H2c Macro-Level Uncertainty ➔ Supply Chain Collaboration Not Supported Reject 
H3a Benevolence ➔Supply Chain Collaboration Supported Accept 
H3b Credibility ➔ Supply Chain Collaboration Supported Accept 
H4a Supply Chain Collaboration ➔ Process Efficiency Supported Accept 
H4b Supply Chain Collaboration ➔ Offering Flexibility Supported Accept 
H4c Supply Chain Collaboration ➔ Business Synergy Supported Accept 
H4d Supply Chain Collaboration ➔ Quality Supported Accept 
H4e Supply Chain Collaboration ➔ Innovation Supported Accept 
H5a Supply Chain Collaboration ➔ Operational Performance Supported Accept 
H5b Supply Chain Collaboration ➔ Financial Performance Supported Accept 
 
177 
 
 
6.8 CONCLUSION 
The results of the first quantitative phase of this explanatory sequential mixed-methods study 
were presented in this chapter. This phase of the study was aimed at assessing, on the one 
hand, how the dimensions of collaborative culture, uncertainty and trust influence SCC and, 
on the other hand, how supply chain collaboration influences the dimensions of collaborative 
advantage and firm performance in Ghana’s downstream petroleum sector. The method of 
data analysis has been described, followed by the findings and a preliminary discussion.  
 
Regarding the dimensions of collaborative culture, while collectivism and power symmetry 
were found to be significant predictors of supply chain collaboration, long-term orientation 
and uncertainty avoidance were not. However, none of the three dimensions of uncertainty – 
micro-level uncertainty, meso-level uncertainty and macro-level uncertainty – was found to 
be a significant predictor of supply chain collaboration. Nonetheless, the dimensions of trust 
– benevolence and credibility – were both found to be significant positive predictors of 
supply chain collaboration. 
 
Supply chain collaboration emerged as a positive and significant predictor of all dimensions 
of collaborative advantage, namely process efficiency, offering flexibility, business synergy, 
quality and innovation as well as the dimensions of firm performance – operational 
performance and financial performance. These findings enhance our appreciation of how the 
specific dimensions of collaborative culture, uncertainty and trust influence SCC, on the one 
hand, and how supply chain influences the dimensions of collaborative advantage and firm 
performance. As well, they help extend our knowledge of same in addition to adding to the 
growing literature on the relationships between supply chain collaboration, its antecedents as 
well as its outcomes. 
  
Although the results supported some of the anticipated relationships between the dimensions 
of collaborative culture, uncertainty and trust as well as those between supply chain 
collaboration and the dimensions of collaborative advantage and firm performance, others 
were not. Model complexity and contextual issues such as type of economy and sector may 
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play a role in how the dimensions of these antecedents (collaborative culture, uncertainty and 
trust) influence supply chain collaboration as well as how supply chain collaboration also 
influences the dimensions of its outcomes (collaborative advantage and firm performance).  
 
Overall, the above findings raise interesting questions about the character and extent of the 
relationship between the dimensions of collaborative culture, uncertainty and trust, and 
supply chain collaboration as well as between supply chain collaboration and the dimensions 
of collaborative advantage and firm performance amongst the players within Ghana’s 
downstream petroleum sector. Chapter eight discusses and integrates quantitative and 
qualitative findings. In contrast, the next chapter (Chapter seven) presents findings from the 
qualitative phase of the study that will help explain the quantitative results. Figure 6.4 
displays the link from chapter six to the next chapter. 
 
 
 
Figure 6.4: The link from chapter six to chapter seven 
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CHAPTER SEVEN 
QUALITATIVE FINDINGS AND ANALYSIS 
 
7.1 INTRODUCTION 
This chapter presents the findings of the qualitative phase of the study. First, participant 
selection and data collection strategies are presented after which a description of interview 
participants is also discussed. Next, the findings relating to the themes emerging from the 
antecedents of supply chain collaboration, namely collaborative culture, uncertainty and trust 
are explored indicating the dimensions of these antecedents that participants consider key to 
supply chain collaboration followed by the themes relating to the dimensions of collaborative 
advantage and firm performance that are key outcomes of supply chain collaboration. 
Subsequently, a preliminary discussion of the findings is also presented. Figure 7.1 shows 
the position of chapter seven in this study. 
 
 
Figure 7.1 The position of chapter seven in this study 
 
7.2 INTERVIEW PARTICIPANT SELECTION 
In executing this sequential explanatory mixed methods design, integration between the two 
phases was achieved by ensuring that interview participants for the second phase of the study 
are selected from amongst those who participated in the quantitative phase of the study. 
During data collection for the quantitative phase, participants were asked to indicate their 
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willingness to participate in the second phase of the study. Hence, to qualify to be selected 
as a participant for the qualitative phase, first, one should have participated in the quantitative 
phase, and second, that that the person should have indicated their willingness to participate 
in the qualitative phase by providing their contact details. Out of the number of participants 
that indicated their willingness to participate in the second phase of the study, three 
participants were randomly selected from the Oil Marketing Companies (OMCs) group, three 
from the Liquified Petroleum Gas (LPG) marketing companies’ group and two from the Bulk 
oil distributors (BDCs) group. 
 
7.3 DATA COLLECTION STRATEGY 
Data for the second phase of the study were collected using a semi-structured interview guide. 
This was deemed appropriate for the study, because not only does it grant some degree of 
flexibility in data collection, but it also enables the collection of precise, definite and 
uniformed data from all participants. The interview guide was developed based on the results 
from the quantitative phase and was aimed at views and opinions on the topic under study. 
A key decision-maker in each firm, who participated in the quantitative phase of the study 
and who agreed to participate were deemed eligible for the participation in the study. Hence, 
participates were required to meet two main criteria; (1) they should be key decision-makers, 
(2) they should have participated in the quantitative phase of the study in addition to having 
agreed to participate in the second phase of the study. Key decision-makers were selected 
because they were deemed to have the necessary information being sought in addition to 
being able to have a bird’s eye view of the operations of the company. 
 
Further, participation in the quantitative phase was required because, in explanatory 
sequential designs, the respondents in the quantitative phase of the study become the 
sampling frame for the qualitative phase of the study. The interviewed firms were made up 
of three Oil Marketing Companies (OMCs), three Liquified Petroleum Gas Marketing 
Companies (LPGMCs) and two Bulk Oil Distribution Companies (BDCs). Individual, face-
to-face interviews, lasting about 30 minutes each, were conducted with all eight participants. 
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All interviews were conducted, and audio recorded at the premises of the participants, and 
checked for accuracy and, then, transcribed to enable analysis.  
 
7.4 DATA ANALYSIS STRATEGY 
The data analysis process began with cleaning the interview transcripts to ensure that the data 
are appropriate for analysis after which the data was uploaded into Nvivo, a qualitative data 
analysis software for the actual data analysis. The researcher then explored the data to gain 
insights into the breadth and depth of the data. Word maps for each research objective are 
presented in Appendixes H, I, J, K, and L, respectively. The researcher, having gained insight 
into the data through immersion, then preceded with the coding of relevant information 
through an assessment of relevant extracts from the interview transcripts to form initial codes 
from the data. The researcher then proceeded with the generation of themes to help address 
the quantitative research questions. 
 
7.5 SUMMARY OF PARTICIPANTS’ CHARACTERISTICS 
In this section, the demographic profile of participants is discussed. This includes gender, 
age, department, specialisation, academic qualification, position in the organization, as well 
as years of working experience.  
 
In this study, the majority of the participants were males (75%), while females accounted for 
25%. This reflects the nature of male dominance in the petroleum industry and further affirms 
the notion that in most developing countries, including Ghana, men outnumber women in 
paid employment (Gyan, 2013). Concerning age, all participants were within the active 
working population. 75% of the participants belonged to the 31- 40-year age group. This was 
followed by those within the 20-30 (12.5%) and 51-60 (12.5%) year age groups. The supply 
chain within the petroleum industry is reliant on the long-term engagement of workers. 
Having a more significant proportion of workers aged 50 years or below within this field 
implies a growing industry where the importance of long-term relationships cannot be 
overemphasised. The availability of young people in the petroleum industry, especially with 
respect to the supply chain, is a vital asset as it serves as a hub of work experience for future 
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engagements. Other benefits such as revenue from the taxes of workers who are in this field 
for more extended periods before retirement cannot be underestimated. Furthermore, a higher 
proportion (37.5%) of the participants were from the procurement, operations and logistics 
department. For the management/human resource/legal and marketing departments, the 
proportion of participants were 12.5% and 25% respectively. Few participants were in 
accounting and finance as well as other departments. 
 
Regarding the area of specialisation of the participants, it was observed that the proportions 
across the areas of specialisation correspond with the proportion of participants within the 
various departments/unit/sections. For instance, a higher percentage of the participants 
(37.5%) had a specialisation in procurement, operations and logistics. Similarly, this was 
followed by those in the marketing (37.5%) and then management (12.5%) and accounting 
and finance respectively. This implies that participants’ area of specialisation and 
departments are not a mismatch. When workers can maximise their efforts, talents, skills and 
specialities in areas where they are needed, it yields greater efficiency and increases 
productivity. The demographic analysis also revealed that all the participants have some level 
of education with the highest qualification being a master’s degree and the lowest being 
HND. Out of 8 participants reported that they have a first degree. More so, 25% have a 
master’s degree while the rest (25%) had HND. Education is an essential tool for 
development. Not only does it ensure individuals transform theory into practice but also 
enhances their response in dealing with unfavourable situations. Also, the fact that most of 
the participants have either a first degree or a master’s degree indicates that, on average, 
workers have the level of education needed for the highly intellectual activities in the 
petroleum sector. This places value on the workforce of the industry and increases Ghana’s 
worth on the international market. 
 
Moreover, most of the participants hold the position of an administrator/manager (37.5%), 
50% are in marketing and sale while the rest are account/financial controllers, operations 
manager and procurement/logistics officers (12.5%). The preference for the 
administrator/manager position may be attributed to the benefits associated with the position 
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as compared to others. The supervisory role played, the financial benefits earned, and nature 
of the work attracts many people to work towards assuming this position. Besides, 5 out of 8 
participants have 1-5 years of working experience. Also, 3 of the participants have more than 
five years of working experience. Work experience constitutes one of the essential pillars of 
every business or industry. The longer the work experience workers have, the more beneficial 
they are to the organization within which they work. This is because they have a better ability 
at solving problems, innovating and a good command over certain qualities required in the 
working environment. They constitute an information hub of any business or organization, 
making their expertise valuable. 
 
Table 7.1 presents the coding of interview participants regarding their sex, level of education, 
years of work experience, age, designation, level in the organisation and type of downstream 
petroleum company they represent.  
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Table 7.1: Participants codes for phase I of the study  
Interviewee Sex Highest 
Qualification 
Years of 
Experience 
Age 
Range 
Participant 
Designation 
Level in the 
Organisation 
Type 
Organisation 
Participant A Female Degree 2.5 31-40 Customer Care Manager Middle Mgt. LPGMC 
Participant B Male Degree 5 31-40 Administrative Manager Senior Mgt. OMC 
Participant C Male MBA 7 51-60 Logistics & Finance Manager Senior Mgt. BDC 
Participant D Male MBA 5 41-50 Marketing Manager Senior Mgt. OMC 
Participant E Male HND 3 31-40 Logistics and Supply Manager Middle Mgt. OMC 
Participant F Male Degree 8 31-40 Administrative Manager Senior Mgt. LPGMC 
Participant G Male HND 8 31-40 Chief Compliance Officer Senior Mgt. LPGMC 
Participant H Female Degree 3 20-30 Accounts Manager Senior Mgt. BDC 
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7.6 FINDINGS 
Findings of the qualitative part of the study are organised and presented in relation to five 
broad areas: (a) the findings on the opinions of participants on the dimensions of 
collaborative culture that are key in supporting supply chain collaboration, (b) the findings 
on the opinions of participants on the dimensions of uncertainty that are key in supporting 
supply chain collaboration, (c) the findings on the opinions of participants on the dimensions 
of trust that are key in supporting supply chain collaboration, (d) the findings on the opinions 
of participants on the dimensions of collaborative advantage that are key outcomes of supply 
chain collaboration and (e) the findings on the opinions of participants on the dimensions of 
firm performance that are key outcomes of supply chain collaboration. Themes emerging 
from these findings are supported with extracts from the interview transcripts. A summary 
of the themes, their frequency and their meanings on how the dimensions of collaborative 
culture, uncertainty and trust predict supply chain collaboration is provided in Tables 7.3, 7.5 
and 7.7 respectively, while 7.9 and 7.11 summarise the effect of supply chain collaboration 
on the dimensions of collaborative advantage and firm performance respectively. 
 
7.6.1 Dimensions of collaborative culture 
When participants were asked to indicate the dimension of collaborative culture, they 
considered to be a key element in supporting supply chain collaboration, three themes 
emerged with a total of seven sub-themes, as presented in Table 7.2. 
 
Table 7.2: Thematic map for dimensions of collaborative culture 
Theme Sub-themes Codes 
Theme 1: Collectivism 
Joint efforts We attitude 
Cooperation Interdependence 
Joint responsibility Successes, failures 
Theme 2: Long-term orientation 
Balancing out Inequalities 
Long-term expectations Support, assistance 
Theme 3: Power symmetry 
Influence Equal, balanced 
Power Powerful, less powerful 
Theme 4: Uncertainty avoidance Nil Nil 
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Collectivism: The first is that collectivism, the degree to which an organization believes in 
a collective, instead of an individualistic attitude when dealing with members of its supply 
chain, influenced supply chain collaboration. Specifically, collectivism encouraged closer 
cooperation, joint efforts and joint responsibility amongst the supply chain partners, in 
addition to making cooperation a norm amongst the supply chain members. These joint 
efforts seemed to have created the necessary attitude, posture and climate for supply chain 
collaboration, thereby enabling them to permeate obvious obstacles to supply chain 
collaboration. Hence, in general, participants’ willingness to adopt a collective rather than an 
individual attitude when engaging with their supply chain partners encouraged supply chain 
collaboration. For instance, Participant C suggested: 
 
We can cite an example with the issue that happened a few years back 
concerning the deregulation where our regulators instructed us to set our 
prices. Although there are price ceilings and price floors, we have to be within 
this group. But, errm…., our suppliers also had their influences existing from 
the places that they shop.  You know, they do a lot of International Marketing 
pricing, and we do the local pricing here. So they have their dealers giving 
them instructions as to the price they should give, and we have our customers 
prices to also adhere to. So, they bring theirs, we bring our lot, and then we 
come together to decide as to which prices should be set. 
 
Participant E also commented: 
 
We also take matters like gas distribution-related issues from the public 
through the OMCs to the BDCs to the National Petroleum Authorities. So 
when one chain is broken, and you refer to the whole chain as "I" and not 
"we”, there will be problems. For instance, if BDC decides that after NPA has 
released the price,  OMCs can get it themselves, being the bulk distributors, If 
that chain is broken, we will have the price, we will pay it ourselves, and we 
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will be selling. Still, it will be challenging to have a ceiling since every OMC 
will be operating on its own. 
 
Furthermore, Participant B also observed: 
 
we are partners and …don’t consider ourselves as just a business that is 
working alone but we are working together to achieve this one goal… 
 
He added: 
 
I think that I will not look at just myself, but I will look at the “we” content 
where both of us will sit down to lay our plans out and also make sure that it 
works and brings in money while keeping the customers happy. I think that is 
paramount to the business. 
 
Long-term orientation: The second theme is that long-term orientation – the degree to 
which firms prioritise as well as emphasise the development of long-lasting relationships 
with their supply chain partners – enabled members of the supply chain to overcome the 
challenges to the prioritisation of long-term relationships. Long-term orientation, therefore, 
helped the respondent firms overcome challenges that would have prevented them from 
collaborating. For instance, participants also indicated their willingness to ensure the 
development of long-lasting relationships with their supply chain partners. To conclude, the 
respondent’s willingness to ensure the development of long-lasting relationships with their 
supply chain partners influenced supply chain collaboration as  Participant D also suggested: 
 
My firm and their partners get together to have a stronger bond where we can 
rely on each other to get the business growing and moving. Also, just to make 
sure that the customer feels that my firm is a one-stop-shop when it comes to 
what exactly we offer them. 
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He added: 
Once we establish the stronger bonds with the supply partners, we know that 
we are both on the same page and there wouldn't be problems working together 
and all there will be no loopholes for customers actually to punch through. 
 
Further, Participant E remarked: 
 
I think that because we have that “we” rather than “I” consciousness, we can 
have a long-term orientation where we can have excellent and enduring 
relationships with our partners and suppliers because they will have to give 
us the products. So that is that, of course, you also must face your business on 
long-term. We don’t consider some of the things we do base on short term 
measures. Even with projections and loads, we need to project within two 
years. We don’t deal with short term issues. 
 
Analogously, Participant G commented that: 
 
We have one customer who is a dealer, and because of the relationship that 
we have, it is long term relationship, we trust him and then he also trusts us 
so, we can do business.  We sometimes give him a product for some time before 
he pays. Because of the trust that we have, he can owe us and then we know 
that definitely, he will pay. So that one is an example of the long-term 
relationship that we have. 
 
As Participant H puts it: 
 
Looking at enduring, to me, we prefer something that can last long because 
we are all aiming for a brighter future. Should I have that relationship with 
my suppliers, and I see that they are right, I will surely aim for a longer term 
with them. As I said earlier, if they are suitable based on my experiences with 
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them, I like to continue to be with them because I would not want any 
disappointment so I think basically, that should be. 
 
Power symmetry: The third theme that emerged was that power symmetry – the degree to 
which firms hold the consciousness that the views of their supply chain partners must be 
equally rated in their relationships – is a driver of supply chain collaboration. Specifically, 
power symmetry fostered the belief that supply chain members have an equal say on matters 
concerning the relationship, and that more privileged partners should support the less 
privileged ones in a way that benefits both parties. Lastly, participants’ belief in supply chain 
partners having an equal voice in issues about their relationships also encouraged 
collaboration amongst the firms. For instance, as suggested by Participant C, who claimed: 
 
…So, it's more like a family that we build more than a company seeking to employ 
services from another company at a one-stop place. No, we build that family together, 
so we all benefit. 
 
Similarly, Participant C suggested: 
 
The supplier's needs do not override our needs; neither do our needs override the 
needs of the suppliers. So, it's more like a family that we build more than a company 
seeking to employ services from another company at a one-stop place. No, we build 
that family together, so we all benefit. 
 
Table 7.3 summarises the themes, their frequencies and their meanings for the dimensions of 
collaborative culture. 
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Table 7.3: Themes and their meanings for the dimensions of collaborative culture  
Research Question Theme Frequency Meaning 
What is the degree to 
which the dimensions of 
collaborative culture 
influence supply chain 
collaboration in the 
downstream petroleum 
sector? 
Collectivism 
5 
Collectivism enhanced 
participants’ collaborative 
culture, which in turn may 
have increased participants’ 
likelihood to engage in supply 
chain collaboration. 
Long-term 
orientation 4 
Long-term orientation 
contributed to participants’ 
collaborative culture, which 
in turn made it easier for 
participants’ to collaborate 
with members of their supply 
chain.  
Power 
symmetry 1 
Power symmetry enhanced 
participants’ collaborative 
culture, which in turn 
increased participants’ 
likelihood to engage in 
collaborative activities. 
 
7.6.2 Dimensions of Uncertainty 
Three themes with a total of eight sub-themes emerged when the participants were asked to 
indicate the dimensions of uncertainty that support collaboration in their supply chain. These 
are presented in Table 7.4. The main themes were micro-level uncertainty, meso-level 
uncertainty and macro-level uncertainty.  
 
Table 7.4: Thematic map for dimensions of uncertainty 
Theme Sub-themes Codes 
Theme 1: Micro-level uncertainty Predictability, 
stability  
Manufacturing Demand 
accuracy  Demand Forecasts 
Theme 2: Meso-level uncertainty Access and sharing Production plans 
awareness strategy 
share  
Theme 3: Macro-level 
uncertainty 
low Competitive pressures 
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Micro-level uncertainty: Micro-level uncertainty, a consequence of variability of inputs to 
the supply chain, was suggested to influence supply chain collaboration by participants. 
They suggested that their demands and forecasts are, generally, accurate and stable, hence 
their ability to engage in collaborative activities, such as conducting collaborative planning, 
joint decision making and joint goal setting. They further stated that because of the relative 
stability of demand for all products, they could engage in joint knowledge creation and 
sharing with their partners, in addition, to give and receive advance notice on members 
changing needs confidently.  For instance, Participant E commented: 
 
How we will accept it and praise it is a problem because we find the model 
not applicable to our situation at present. This is because there are issues like 
quantity. With the cylinder recirculation model, the customer cannot bring a 
bottle to be put on the scale to be filled. When you come, the bottle is already 
filled. We have issues with the kind of bottles the customers bring in. Also, the 
demography of the area informs the kind of bottles a gas station will bring. If 
in an area, the people buy 14.5kilos, that station will not bring in 3kilos. What 
if the market changes, that 3 kilos the person has bought, how is the person 
going to market them? This and many others are what i think needs to be 
looked into. This is why I believe we are not yet ready for it. If these things 
are taken care of, then I think it will work. 
 
He added: 
 
Hmmm … because of the frequent shortages of crude, we collaborate with our 
partners to ensure that we are given priority over others. 
 
Meso-level uncertainty: Meso-level uncertainty, occasioned by the lack of information that 
results from supply chain members holding on to information they think could jeopardise 
their interests, also emerged as a dimension of uncertainty that influenced SCC. The 
participants submitted that because their customers and suppliers are privy to their 
production plans, they can engage in joint activities, such as cross-functional team working, 
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collaborative decision making, and joint problem-solving. Additionally, being privy to each 
other’s plan helps them to notify each other of their changing future needs. Besides, 
Participant D also suggested: 
 
Before we had this particular supplier, there was one that was supplied to us 
previously. There was an instance where they were providing us with 
contaminated fuel. I think it was actually in the news at that time and we were 
severely affected. They failed to mention to us that it was contaminated and 
some of our clients complained. Because we also wanted to keep our brand, 
our technical team members also investigated and found out that indeed, the 
fuel was contaminated. But all the supplier was telling us was that it was a 
marketing thing, with rumours and all that and that it was untrue. So, we 
found out, and we realized it was not suitable for our brand, and we had to 
let them go. 
 
Accordingly, Participant E elaborated that: 
 
I work for an OMC, … at any point in time, I can know which of my suppliers 
has diesel and petrol, so that if a customer calls that he needs petrol, I don’t 
need to call the suppliers to find out which one has this product, once the 
person says he needs the product, I should be able to know where I will get it. 
So, information is key. 
 
Participant F commented: 
 
Again, as I am here, I have filling stations all over the place. My station 
manager should be able to tell me that their stock level is at this point and 
may not be able to sell up till Monday so, if he doesn’t get the product today, 
he will run out of fuel. So the information is also crucial for me. If I am not 
able to get the products for him, I should be able to tell the station.  
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Macro-level uncertainty: Macro-level uncertainty denotes ambiguity arising from fast-
changing factors external to the supply chain. Participants suggested that highly competitive 
pressures, coupled with unpredictable customer demands enhances are a reason why they 
collaborate. According to the participants, the nature of these external environmental factors 
increased their ability to engage in joint activities, share information, risk and resources, 
communicate collaboratively, develop shared goals as well as synchronise their decisions. 
Furthermore, Participant B also observed: 
 
They said there was a diesel shortage in the system, but we found out that there 
were other people who were using other suppliers and they had received diesel. 
It was a lie that there was a shortage. I think that they wanted to change us a little 
because they realised that we were profitable. But, we told them that we also have 
people we would have to pay who are working for us, and since we also have to 
consider that, the amount for the little profit that we make is higher than the one 
that they give the fuel for. 
 
He stressed: 
 
Because of the instability of global petroleum product prices, working closely 
together helps us to adjust quickly to such shocks 
 
Participant C suggested: 
 
The international market is volatile only means that is ever-changing and 
there's nothing you see today that you will see tomorrow. So those are the key 
uncertainties we face. It has to do with technology; it has to do with new areas 
where they are mining oil. So, those are the things that dictate. 
 
He further stressed that: 
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The international market is volatile only means that it is ever-changing, and 
there is nothing you see today that you will see tomorrow. 
 
Table 7.5 summarises the themes, their frequencies and their meanings for the 
dimensions of uncertainty. 
 
Table 7.5: Themes and their meanings for the dimensions of uncertainty  
Research Question Theme Frequency Meaning 
To what extent do the 
dimensions of 
uncertainty influence 
supply chain 
collaboration in the 
downstream 
petroleum sector? 
Micro-level 
uncertainty  
2 
Micro-level uncertainty resulting 
from increased variability in 
input contributed to participants’ 
perception of uncertainty which 
in turn increased their likelihood 
to engage in supply chain 
collaboration. 
Meso-level 
uncertainty  
6 
Micro-level uncertainty resulting 
from the lack of information 
contributed to participants’ 
perception of uncertainty which 
in turn increased their likelihood 
to engage in supply chain 
collaboration. 
Macro-level 
uncertainty  
2 
Macro-level uncertainty resulting 
from unpredictable changes in a 
supply chain’s external 
environment contributed to 
participants’ perception of 
uncertainty which in turn 
increased their likelihood to 
engage in supply chain 
collaboration. 
 
7.6.3 Trust 
On the question regarding participants’ views on the dimension of trust they consider key to 
supply chain collaboration, two themes with a total of seven sub-themes emerged. The two 
main themes were “credibility” and “benevolence”. These themes and their sub-themes are 
presented in Table 7.6. 
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Table 7.6: Thematic map for dimensions of trust 
Theme Sub-themes Codes 
Credibility Reliability Promises 
Confidential Information 
Openness  
Benevolence Willingness Support 
Care  
Understanding Problems 
Dependable Decisions 
 
Credibility: Firstly, credibility – the degree to which firms are convinced about their supply 
chain partners’ certainty, dependability, honesty, and capability – was indicated as a key 
influencer of collaboration. Participants suggested that traits, such as partners being open 
and honest in their communication, in addition to providing accurate information, 
encouraged collaborative activities, such as agreeing on common goals, helping one another 
to reduce costs, joint forecasting of demand as well as engaging in joint problem-solving. 
They further indicated that member actions, such us not disclosing confidential information 
in addition to keeping their promises, enhanced the removal of apparent obstacles to supply 
chain collaboration, such as not agreeing on common goals, working independently of other 
partners, coupled with not planning activities jointly. For instance, Participant A observed 
that: 
 
We don’t compromise on integrity. We are sincere when it comes to the 
content of the products and all the other things; we use in manufacturing the 
products. Every department should come out clearly when it comes to that. 
We don’t compromise on mixing our products with very inferior products. We 
try to use the right products in other to please our consumers. We look out for 
producing the right products and not adulterated products. We don’t do that.  
The suppliers are supposed to be credible and sincere when it comes to 
whatever they are supposed to produce to us because this is what enhances 
our collaborative efforts.  
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Furthermore, Participant B commented: 
 
Where we are running collectivism, so you know that we are running low on 
fuel - you should be able, to be honest with me. If you can supply, you do, but 
if you can’t, you could give me a schedule so that I could also hold up my 
customers and give to them at a specific time. 
 
Also, Participant C suggested: 
 
Somewhere two years ago, when our regulators were on our neck, I remember 
we had to sit with our suppliers, and they brought the international pricing. 
They had the opportunity to disclose the prices that were given eminence at 
the international market and then the prices they are giving us here. They 
operate an open book policy where we get to know the prices at the 
international market and what they are giving us here. So, we do not assume 
or speculate. That kind of open-book policy that we have as a relationship 
with our suppliers is what builds that trust. And when they come to us, we are 
also frank with our dealings with them. So I think it's both ways. To submit it, 
I believe that the open-book policy that we have with our suppliers is what 
gives us that. “We are naked in front of them, and their operations are naked 
in front of us, so nothing is hidden and that in turn builds the credibility and 
trust that we seek.” 
 
He further elaborated that: 
 
You know we look at competence. We look at honesty. We look at reliability. 
And, I can assure you that the suppliers we work with, none of them have come 
up as any company of question, that also builds a sense of trust and credibility. 
Well, any businessman will tell you that if you're not credible, they can't do 
business with you. So I believe that the foremost virtue of every business is to 
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be trustworthy and as well ensure trust from the clients you work with or the 
company you deal within the supply chain. 
 
Additionally, Participant D also observed: 
 
So, credibility in the sense where I can tell for sure that my suppliers are 
going to deliver on this time at this point and I can rely on them to give me 
quality goods as they stated in our contract. I can depend on word of mouth. 
 
Participant E commented: 
 
With BDC on that level, even when there is a shortage, these people can.... I 
don't know how they do it.... but you will not feel the shock. We rub their back, 
and they rub our back. There is that relationship. 
 
Participant F remarked: 
 
The suppliers should be very credible vis a vis us. When I need the product, 
you should tell me I will get it tomorrow, and I have to get it tomorrow. This 
is because if I don’t get the product to my stations, I will run out of fuel. Our 
customers also depend on us, and if we don’t have fuel at our stations, they 
will not consider us as credible. So as for credibility in this industry, for me, 
I think this is the key because that the only way we can work together…. A 
driver travels from far away from thinking that he will get fuel at my station, 
if he comes and he doesn’t get fuel, it will affect his or her business. 
Credibility is key. 
 
Benevolence: Secondly, responses from the interview participants also indicated that 
benevolence, the extent to which firms require fairness from their supply chain partners such 
that they will behave reasonably and would not attempt to take undue advantage of them, 
given the opportunity, influenced SCC. Participants indicated that their supply chain partners 
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are benevolent, in that they made sacrifices for each other, they care for each other’s welfare 
and are willing to offer support without expecting same to be reciprocated. For instance, 
Participant D emphasised that: 
 
I think that there were times that we run low on cash and we needed fuel. 
Because of the kind of relationship that we have with them, they were willing 
to supply for us on credit and come for their cash later. 
 
Similarly, Participant H commented: 
 
Being fair not only in business; being fair as a person itself is something good. 
That is what I know because I am a fair person. Yes, I know myself, so I like 
to be with people who are also fair. If you are fair, you won’t cheat me. If you 
are fair, you won’t do anything bad that will damage my business as well.  A 
fair person can be honest. A fair person can even have some qualities of being 
credible because the person is fair in his or her analysis. 
 
Table 7.7  summarises the themes, their frequencies and their meanings for the 
dimensions of trust. 
 
Table 7.7: Themes and their meanings for the dimensions of trust  
Research Question Theme Frequency Meaning 
What is the extent to which the 
dimensions of trust influence 
supply chain collaboration in 
the downstream petroleum 
sector? 
Credibility 
7 
Credibility enhanced participants’ 
trust in each other, which in turn 
increased participants likelihood 
to engage in supply chain 
collaboration 
 Benevolence 
 
 
3 
Benevolence increased 
participants trust in each other, 
which enhanced participants 
likelihood to engage in supply 
chain collaboration 
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7.6.4 Collaborative advantage 
An analysis of interviewees’ responses suggests four themes, with a total of eight sub-
themes, are presented in Table 7.8. The main themes were “process efficiency”, “offering” 
“flexibility”, “quality” and “innovation”.  
 
Table 7.8: Thematic map for dimensions of collaborative advantage 
Theme Sub-themes Codes 
Process efficiency Meeting targets Productivity, inventory, delivery 
On-time delivery  
Offering flexibility Variety Products, services, volumes 
Customization Product features 
Business synergy Nil Nil 
Quality Reliability Products and services 
 Durability  
Innovation New products New products 
 Low time to market Low time to market 
 
Quality: The first was quality – the degree to which a supply chain provides dependable, 
enduring and trustworthy goods and services for its customers. Specifically, collaboration 
amongst the supply chain partners resulted in improved, durable and reliable output from the 
supply chain. Working together, rather than in their silos, helps the supply chain members 
to deal with obstacles that would have impeded their efforts at delivering fit-for-purpose 
products in addition to responding adequately to the needs of their customers. Simply put, 
participants indicated that the quality of their products improved when their objectives 
dovetail into those of the supply chain, as a whole, and when they coordinate their activities 
agree on common goals for the entire supply chain.  
 
Furthermore, engaging in activities that lead to collaborative communication, risk and 
resource sharing enabled them to offer durable, reliable and improved products to their 
customers. For example, Participant B also observed 
 
For example, if there is a radio station that comes to us and says that it wants 
to do a barter system where we will also advertise our products on their 
network, and we will also give them coupons or tickets to taxi drivers, they 
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should be able to welcome that. I think we have done that a few times; it 
augured well and it also boosters sales in the business. 
 
Similarly, Participant D also suggested: 
 
Our customers tend to promote us by word-of-mouth. They provide a 
reference to other people and also realise that we provide quality fuel here. 
So, we tend to grow our customer base. We have less of damage levels 
where you'd have a customer coming to you to complain about 
contaminated fuel, and shortage of fuel. We always deliver on time.  
 
Participant F commented: 
 
On quality, we don’t compromise. Once you compromise on the quality of 
your products, you know that it will be a disaster for you. Drivers will not 
believe whether they are getting the right products from you. 
 
Participant H puts it: 
 
We deal in fuel, so we expect very quality fuel. Most often, there are tests that 
we undergo. We test the fuel if it is good. If it is not right, we will not take it, 
but if it is good, we will buy it from you. 
 
Innovation: Another dimension of collaborative advantage that participants suggested 
resulted from collaboration, is innovation – which denotes how supply chain partners jointly 
introduce new products, processes, marketing strategies and organizational forms. The 
participants contended that SCC assisted the collaborating firms in overcoming obstacles 
that would have impeded their ability to successfully improve in terms of processes, 
products, marketing strategies and organizational procedures. Further, collaborative 
communication, information, risk and resource sharing, and joint knowledge do not only 
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increase their innovation frequency but also increased the speed with which they introduce 
new products into the market. For instance, Participant A observed that: 
 
Somewhere last year, we had a focused group discussion in the Eastern 
region somewhere around the Otipoli village where we planned on coming 
up with a project just to give out to society. We plan on drilling a borehole in 
the community. Before I came to the company, that was about five years ago, 
I heard that they built a school and provided all the necessary facilities, but 
because they didn’t involve the community members, they did not patronise 
since they were not involved in the decision-making process. Out of that, we 
have realised that whenever a decision is to be taken, we are supposed to 
bring all the stakeholders and suppliers on board, so that is one thing we did. 
 
She added: 
 
When we bring other people on board, what happens is that everybody can 
bring out his/her idea and we try to factor all those things into whatever it is 
that we are producing. 
 
Participant B also observed: 
 
There are times where people seek mechanics and other people to check their 
fuel and engines for them. We have created a service station where we can 
also make some little money off, and they give us brake fluid and all the other 
products that they can deliver to us. 
 
Further, Participant F commented: 
 
Concerning innovation, as and when we need it, we try to bring innovation 
in our business. Depending on the direction of the business, we try to bring 
in some innovation so that at least we maintain our market share or even if 
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possible, also increase it. For innovation, they include giving out prizes, gifts 
to our loyal customers. 
 
Process efficiency: The third dimension of collaborative advantage that emerged as a critical 
outcome in supply chain collaboration is process efficiency, which denotes the degree to 
which collaboration amongst supply chain partners is cost-effective, resulting in value for 
money. The participants suggested that participating in supply chain collaboration activities, 
such as joint goal setting, harmonized performance management, harmonized decision 
making, joint knowledge creation and resource, risk and information sharing, enabled the 
collaborating firms to become cost-competitive by helping overcome inefficiencies in their 
operations. This enabled them to stay within budgets, meet on-time inventory and delivery 
requirements. Participant F remarked: 
 
We have the benefit of economies of scale. Because they are big, basically, 
their cost of operation increases. We have our market share very small, that 
tends to increase our cost of production. So, it is essential for us. At least we 
know that we keep our cost of production very low to compete. 
 
Offering flexibility: Finally, flexibility, denoting the degree to which a supply chain is 
responsive to changing customer demands, was the last dimension of a collaborative culture 
that emerged as a key consequence of supply chain collaboration. The participants submitted 
that, compared to their industry, they offered customized products in greater variety in 
different volumes to the market as a result of sharing information and risk in the supply 
chain, engaging in joint knowledge-creation activities in addition to coordinated decision 
making. Specifically, collaborating partners witnessed improvements in their ability to 
respond to changing customer needs since they could leverage the competencies of other 
members in the supply chain. Participant G commented that: 
 
Let me just make an example about the customers that we have, at 
times they have money to pay cash, at other times they don’t have the 
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cash to pay immediately, but because we all work together, our 
suppliers also understand so they give us that lee-way. 
 
Table 7.9 summarises the themes, their frequencies and their meanings for the dimensions 
of collaborative advantage. 
 
Table 7.9: Themes and their meanings for the dimensions of collaborative advantage 
Research Question Theme Frequency Meaning 
What is the degree to 
which supply chain 
collaboration influences 
the dimensions of 
collaborative advantage 
in the downstream 
petroleum sector? 
Process efficiency 1 Process efficiency, which 
denotes the degree to which 
supply chain processes are cost-
effective, is an advantage that 
results from supply chain 
collaboration. 
Offering flexibility 1 Flexibility, denoting the degree 
to which a supply chain is 
responsive to changing customer 
demands is an advantage that 
results from supply chain 
collaboration. 
Quality 5 Quality, which denotes the 
degree to which a supply chain 
provides dependable, enduring 
and trustworthy goods and 
services for its customers is an 
advantage that results from 
collaboration. 
Innovation 5 Innovation, the degree to which 
supply chain partners mutually 
introduce new products, 
processes, strategies and 
organizational forms, is an 
advantage that results from 
supply chain collaboration 
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7.6.5 Firm performance 
Concerning the dimensions of firm performance that are considered as a key outcome of 
supply chain collaboration, two themes with a total of six sub-themes emerged. These are 
presented in Table 7.10. The main themes were “operational performance” and “financial 
performance”. 
 
Table 7.10: Thematic map for dimensions of collaborative advantage 
Theme Sub-themes Codes 
Operational performance Customer satisfaction Customer satisfaction 
On-time delivery On-time delivery 
Low damage levels Low damage levels 
Financial performance Growth in sales Growth in sales 
Return on investment Return on investment 
Return on sales Return on sales 
 
Operational performance: Regarding operational performance, participants suggested that 
their supply chain partners experienced improvements in delivery time, inventory turnover 
damage levels, order cycle time unevenness because they engaged in long-term relationships 
and worked collaboratively to achieve common goals and objectives through risk, 
information and resource sharing, joint decision making, coordinated performance 
management, common activities and mutual communication. For instance, Participant A 
observed that: 
 
We realised that our customers were satisfied with whatever we brought on 
board with regards to product branding and all that the customers patronize. 
Customer satisfaction was one thing we made an outstanding improvement, 
and it reflected in our coffers and pockets. 
 
Participant B also reported: 
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…..errmm, a few complaints will come. You know, we are not running a 
perfect system. If you have done economics, well we say, “all other things 
being equal”. So to a large extent, we have minute complains that we can 
sort out by ourselves and our suppliers will not bear that burden. 
 
Furthermore, Participant C suggested: 
 
I know if you do a lot of listening outside, you realize that people are 
fascinated by our products and the efficiency or expectancy with which they 
appreciate our brand.  
 
Additionally, Participant D also suggested: 
 
And looking at the operational aspect, we can deliver to our customers on 
time. There is never a day where you come in, and there is a shortage. We 
were able to turn over an inventory. You know, we keep stock of what we 
have to sell and that this is going to run through to this time and at that time 
we're able to deliver. There's that constant flow. There's also customer 
satisfaction. Everyone comes in, and they leave happy. We get people being 
referred to us daily. 
 
Similarly, Participant E commented: 
 
In terms of sales and serving our customers, the delivery time of the 
purchased product has reduced. So, when a customer comes to the station, 
we will tell him that he is late and the product is finished, but we could 
deliver in two hours. Because of this full computerized system, it takes a 
shorter time for the BRVs to leave the depots to bring it. So, I believe it has 
helped the customers. 
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Financial performance: Likewise, participants also reported improvements in their 
financial performance indicators as a result of collaborating with members in their supply 
chain. They suggested working closely in long-term relationships aimed at achieving mutual 
goals and objectives through information, risk and resource sharing, joint knowledge 
creation, incentive alignment and collaborative communication influenced their financial 
performance. These financial indicators include pre-tax return on sales, return on investment, 
growth in return on investment, growth in sales as well as growth in return on sales. For 
instance, Participant A observed that: 
 
We made a considerable sum of money as compared to last year where we 
made a sizable amount of money. When we compare with the last five years, 
we have realised that the difference is quite huge. 
 
Participant B also observed: 
 
We have had growth in sales because people have experienced low damage 
to their vehicles. Once fuel is of high quality and those who come to the 
pumps realise that their engines are not getting worse, their plugs are not 
getting spoilt and the fuel quality is top-notch, they will advertise. That is 
free advertisements for us, and it will also lead to a return in sales and 
growth in the sales we are trying to make. 
 
He further expressed that: 
 
Because of collaboration, we're able to deliver quality fuel. We have had a 
lot of people coming to our pumps to purchase fuel. Also, it brought in some 
cash as well. When it comes to the operational performance, above 
everything, I will say customer service satisfaction because once our 
customers are satisfied, they will lead to return in sales, so I think that one 
will be optimum. 
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Again, Participant E remarked: 
 
We need to fuel our activities. First and foremost, finance show 
performance. Like I just mentioned, return on investment. We get to yield 
what we invest in our suppliers to provide quality service and products for 
our customers, and I say there is growth in sales. 
 
Participant F commented: 
 
The thing is that the commission is based on sales. The more you sell, the 
more you get your commission. So, we also place a premium on sales. It is a 
key component of our business. We always want to make sure that we 
increase our sales so that our commissions will also grow. 
  
Table 7.11 summarises the themes, their frequencies and their meanings for the dimensions 
of firm performance. 
 
Table 7.11: Themes and their meanings for the dimensions of firm performance 
Research Question Theme Frequency Meaning 
To what extent does supply chain 
collaboration influence the 
dimensions of firm performance in 
the downstream petroleum sector? 
Operational 
performance 
6 Operational performance, the 
degree to which supply chain 
partners’ collaborative efforts 
results in improvements in 
delivery time, inventory 
turnover, number defects and 
order cycle time unevenness is 
a key outcome of supply chain 
collaboration 
Financial 
performance 
4 Financial performance, 
denoting the degree to which 
supply chain partners’ 
collaborative efforts results in 
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improvements pre-tax return 
on sales, return on investment, 
growth in return on 
investment, growth in sales as 
well as growth in return on 
sales is a key outcome of 
supply chain collaboration. 
 
7.7 SUMMARY OF KEY FINDINGS 
This section presents the key findings of the study. The key findings relating to the 
dimensions of collaborative culture, uncertainty and trust are presented in sections 7.7.1, 
7.7.2 and 7.7.3. In contrast, those relating to the dimensions of collaborative advantage and 
firm performance are discussed in section 7.7.4 and 7.7.5, respectively. 
 
7.7.1 Dimensions of collaborative culture 
The results from this phase of the study imply that almost all but one dimension of a 
collaborative culture is key to supply chain collaboration in the downstream petroleum 
sector. A common assessment among participants was the identification of collectivism, 
long-term orientation, and power symmetry as critical dimensions of collaborative culture 
that promote supply chain collaboration. Regarding frequency, three dimensions – 
collectivism, long-term orientation and power symmetry – were mentioned five times, four 
times and once respectively. However, none of the participants identified uncertainty 
avoidance as a key dimension of collaborative culture that supports supply chain 
collaboration. 
 
7.7.2 Dimensions of uncertainty 
Concerning the dimensions of uncertainty that were considered vital elements supporting 
supply chain collaboration, interview participants were unanimous in their assessment that 
all dimensions, namely micro-level uncertainty, meso-level uncertainty and macro-level 
uncertainty, were regarded as key to supporting supply chain collaboration. Though all 
dimensions mentioned, meso-level uncertainty received the most mentions, 6, while micro-
level uncertainty and macro-level uncertainty were both mentioned twice.  
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7.7.3 Dimensions of trust 
The findings of this study regarding the role of the dimensions of trust in supporting supply 
chain collaboration suggest unanimity in interview participants’ assessments that credibility 
and benevolence were key in supporting supply chain collaboration. Interview participants 
mentioned credibility seven times, while benevolence was mentioned 3 times. They also 
identified reliability and fairness as a critical ingredient for successful collaboration in the 
downstream petroleum sector. 
 
7.7.4 Dimensions of collaborative advantage 
In accounting for the dimensions of collaborative advantage that are key outcomes of supply 
chain collaboration, the interviewees were unanimous in suggesting that four out of the five 
dimensions of collaborative advantage, namely, process, efficiency, flexibility, quality and 
innovation, were results or consequences of supply chain collaboration. Quality and 
innovation were the most mentioned with a frequency of 5 each, while process efficiency 
and flexibility had one mention each. However, business synergy, the final dimension of 
collaborative advantage, was not identified to be a key outcome of supply chain 
collaboration by any of the interview participants.  
 
7.7.5 Dimensions of firm performance 
Finally, interviewees generally agreed that operational performance and financial 
performance were key outcomes of supply chain collaboration. They contended that supply 
chain collaboration did not only result in customer satisfaction, on-time delivery and low 
defects levels, but it also led to growth in sales and return-on-sales. These findings imply a 
compelling understanding of the relationship between supply chain collaboration and firm 
performance in Ghana’s downstream petroleum sector. 
 
7.8 CONCLUSION 
This chapter has presented a comprehensive summary of the second phase of the study. The 
findings of this phase explained the why and how of the findings from the quantitative phase 
and, thus, completes the explanatory sequential mixed methods design chosen for the study. 
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Specifically, these findings provide a complete understanding of how the dimensions of 
collaborative culture, uncertainty and trust influence SCC, on the one hand, as well as how 
supply chain collaboration influences the dimensions of collaborative advantage and firm 
performance, on the other hand, in Ghana’s downstream petroleum sector. 
 
In the ensuing chapter, an interpretation, discussion and integration of the quantitative and 
qualitative phases of the study are presented in line with the research objectives, previous 
studies as well as theory. Figure 7.2 show how chapter seven connects with chapter eight. 
 
 
Figure 7.2: The link from chapter seven to chapter eight 
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CHAPTER EIGHT 
DISCUSSION AND INTEGRATION OF RESULTS 
8.1 INTRODUCTION 
This explanatory sequential mixed methods investigation was aimed at gaining an 
understanding of how the dimensions of collaborative culture, uncertainty and trust influence 
SCC, on the one hand, and how supply chain collaboration influences the dimensions of 
collaborative advantage and firm performance. Using the PLS approach to SEM, the first 
quantitative phase of the study investigated sixteen hypotheses with data collected through 
self-administered questionnaires. To explain the quantitative results, a semi-structured 
interview guide was developed for a second qualitative phase where the sampling frame was 
the list of respondents who participated in the first quantitative phase of the study. Eight 
semi-structured interviews were conducted in the second qualitative phase of the study to 
help explain the quantitative results. Figure 8.1 displays the position of this chapter in the 
study. 
 
 
Figure 8.1: The position of chapter eight in this study 
 
In this chapter, the findings of both the quantitative phase and the qualitative phase are 
discussed and integrated by, first, interpreting the quantitative results, followed by an 
interpretation and integration of the qualitative results to help explain, expand and 
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corroborate the quantitative findings. For consistency, the discussions are presented in line 
with the research objectives. 
8.2 DIMENSIONS OF COLLABORATIVE CULTURE AND SCC 
The first objective of the study was to examine the degree to which the dimensions of 
collaborative culture influence SCC. As a result, the findings and supporting discussions 
relating to this objective are presented in sections 8.2.1, 8.2.2, 8.2.3 and 8.2.4, while a 
summary is presented in Table 8.1. 
 
As expected in a sequential mixed-methods study, mixing the findings of the quantitative 
and qualitative phases led to a convergence in some cases and divergence in others. Where 
there was convergence, the results provided a more detailed understanding of how the 
dimensions of collaborative culture influenced supply chain collaboration, and where there 
was divergence, the findings implied the need for further research. The extant literature 
shows an association between collaborative culture and supply chain collaboration (Cao & 
Zhang, 2013; Kumar et al., 2016; Kucharska & Kowalczyk, 2016; Zhang & Cao, 2018), 
hence the expectation that specific dimensions of collaborative culture would positively 
influence supply chain collaboration. The findings relating to each dimension of 
collaborative culture are subsequently discussed. 
 
8.2.1 Collectivism and SCC 
The quantitative results reveal a positive and significant relationship between collectivism 
and supply chain collaboration. It indicates that the higher the level of collectivism amongst 
supply chain partners, the higher the degree of supply chain collaboration. In other words, 
the more firms are willing to work cooperatively, the higher the likelihood that they will 
collaborate. This further suggests that collaborative culture is one of the impetuses of supply 
chain collaboration. 
 
Qualitative findings corroborated the quantitative results and provided further explanations 
to support how collectivism influences SCC. It emphatically suggested that collectivism was 
one of the essential dimensions of a collaborative culture that supports supply chain 
collaboration. These findings suggest that a supply chain in which the partners see 
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cooperation, as usual, favour working together as well as have a “we are in this together” 
attitude, are likely to collaborate than those that do not. This is because such supply chains 
exhibit collaboration behaviours, such as the formation of joint teams, sharing of risks and 
costs, frequently communicating, in addition to working together, to reduce supply chain 
costs. These findings, therefore, provide new empirical evidence to the supply chain 
collaboration literature. 
 
Notwithstanding the lack of existing empirical support in the literature, these findings 
provide support for several conceptual and theoretical claims. Though novel, it falls in line 
with the conceptual contention that, to have successful, efficient and effective supply chain 
collaborations, the cultural environment of these supply chain collaborations cannot be 
ignored (Lei et al., 2017). This results also authenticate the claim that firms with 
collaborative culture produce common goals and promote direct interactions that turn to 
support effective supply chain collaboration (Cao & Zhang, 2012). These findings are also 
akin to the assertion by Kumar et al. (2016), that collaborative culture plays an essential role 
in improving the strength of relationships in supply chain collaborations. 
 
Similar to this finding is Zhang and Cao’s (2018) claim that embracing collective rather than 
an individualistic consciousness when dealing with supply chain partners fosters supply 
chain collaboration. Further, these findings agree with Resource-Based Theory’s (Hofstede, 
2010; Barney, 2012; Wernerfelt, 2016) suggestion that collectivism is a resource to the 
supply chain and that supply chains, made up of collectives, are more cooperative and likely 
to engage in collaborative behaviours than those with individualistic consciousness. 
Accordingly, this supports the suggestion that higher levels of collectivism amongst supply 
chain partners result in higher levels of collaboration in the supply chain. As a supply chain 
partners exhibit collective tendencies, they tend to not only expect the same from their 
counterparts but exhibit same in their dealings with their supply chain partners. Another 
explanation for this significant result is that a supplier’s culture of collectivism makes them 
very attractive and preferable, as a supply chain partner, to other members of the supply 
chain. Managers of firms in the downstream petroleum sector should recognise that 
behavioural and cultural characteristics such as collectivism of supply chain collaboration 
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are vital to developing sustained levels of supply chain collaboration amongst downstream 
supply chain partners. 
8.2.2 Long-term orientation and SCC 
The findings from the quantitative phase of the study strongly reject the hypothesised 
relationship between long-term orientation and supply chain collaboration. This implies that 
long-term oriented supply chain members are not likely to participate in collaborative 
initiatives. This finding reveals a thought-provoking, non-significant, effect that signifies 
that supply chain efforts at building long-lasting relationships do not lead to supply chain 
collaboration amongst the same. 
 
The qualitative finding contradicts the quantitative results and justifies to support how long-
term orientation influences supply chain collaboration. For example, the qualitative finding 
revealed that orientations, such as the anticipation of a long-term relationship and the 
willingness to make dedicated investments for the future, would lead to collaborative 
activities, such as joint knowledge creation. Besides, the qualitative findings further 
suggested that supply chain partners would engage in collaborative activities, such as 
resource, information and risk-sharing, when they believe that all short-term imbalances in 
the relationship would be smoothed out over the long-term. With the lack of empirical 
evidence that directly links long-term orientation to supply chain collaboration, this so far is 
new empirical evidence. 
 
Though the qualitative finding failed to confirm the quantitative results, it is harmonious 
with conceptual (Cao & Zhang, 2012; Dubey et al., 2019) as well as theoretical assertions 
(Barney, 2012; Mandal et al., 2016; Daspit et al., 2017; Hitt et al., 2016; Wernerfelt, 2016; 
Campbell & Park, 2017; Kauppila, 2015) that supply chain partners who are desirous of 
developing a long-term relationship are more likely to collaborate than those with a short-
term orientation. The first plausible explanation for this surprising quantitative result may 
be complexity and of the SEM model, which had as many as seventeen constructs (nine 
exogenous constructs and eight endogenous constructs). Consequently, some of the 
variances of the relationship between long-term orientation and supply chain collaboration 
may have been explained by the other constructs in the model, resulting in no significant 
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amounts of unique variances for long-term orientation. Hence, the non-significant 
quantitative finding may be due to the co-sharing of the variances of long-term orientation 
and supply chain collaboration in the complex SEM model. 
 
Furthermore, the other possible explanations for this contradictory finding might be country 
context, along with research context. The downstream petroleum sector of most developing 
countries, such as Ghana, is dominated by small, one-man owned firms which may have 
gotten their licences through political patronage, hence may not be sure of their survival 
beyond the term of a regime. It is therefore essential for managers of a firm in the 
downstream petroleum sector consider that, as a central premise of collaborative 
relationships, long-term orientation plays a significant role. 
 
8.2.3 Power symmetry and SCC 
Quantitative findings reveal that power symmetry significantly influences supply chain 
collaboration, suggesting that members of a supply chain are likely to collaborate when they 
have or believe in having an equal say in the supply chain relationship. There was a 
convergence between the quantitative and the qualitative results as the qualitative results 
corroborated the quantitative findings. For instance, qualitative findings revealed that when 
members of a supply chain believe that partners must have an equal distribution of power in 
the supply chain and that the more privileged partners should respond to the needs of the 
less privileged in ways that are mutually beneficial to the parties, it will result in 
collaboration amongst the members of the supply chain through joint planning, co-
development and publication of system for performance evaluation as well as joint problem-
solving. Further, the convergence between the quantitative and qualitative results implies 
that supply chain partners can engage in collaborative activities, such as the joint planning 
marketing activities and the co-development of demand forecasts, when there is power 
symmetry where members of a supply chain are of the orientation that, notwithstanding the 
power imbalance amongst members of the supply chain, supply chain partners should 
ordinarily have an equal say in the relationship. 
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Though this finding is novel to the empirical literature, it provides validation for many 
conceptual claims. This implies that a supply chain culture characterised by the belief that 
partners should have an equal say in the relationship should aid partners in cultivating not 
only efficient but effective, supply chain collaborations (Seo et al., 2016). Also, the findings 
indicate that, when supply chain partners believe in their counterparts having the same level 
of power, influence or authority in the relationship, it will result in enhanced supply chain 
collaboration through joint activities, decision synchronisation and joint communication (Lei 
et al., 2017). This finding is also harmonious with Cao and Zhang’s (2012) assertion that 
supply chain collaborations involve working together as mutual rather than individuals. This, 
therefore, requires an environment where very influential partners meet the needs of the less 
important ones with mutually beneficial arrangements, resulting in increased supply chain 
collaborations. This finding also corroborates the argument that power symmetry is an 
essential part of firms’ collaborative culture that enables successful supply chain 
collaborations (Zhang & Cao, 2018). Besides, this finding is attuned with RDT’s theoretical 
assertion, which suggests that supply chains with low power distance are more likely to 
exhibit collaborative behaviours, such as information, risk and resource sharing as well as 
collaborative decision making, as these enable them to increase their power (Wowak et al., 
2016; Chicksand et al., 2012). This implies that, if managers of BDCs desire successful 
collaboration with the OMCs, then they should endeavour structure their relationships such 
that there’s power symmetry where they work together with the OMCs as equals, where 
power and authority are evenly distributed. 
 
8.2.4 Uncertainty avoidance and SCC 
The quantitative findings suggest a positive, but non-significant, impact of uncertainty 
avoidance on supply chain collaboration, implying that higher levels of uncertainty 
avoidance within a supply chain are not likely to result in supply chain collaboration. The 
qualitative results corroborated the quantitative results by suggesting that uncertainty 
avoidance does not result in collaborative behaviours, such as joint knowledge creation, joint 
activities and collaborative communication. This is because the interview participants did 
not identify uncertainty avoidance as one of the collaborative cultural dimensions that 
support supply chain collaboration in the downstream petroleum sector. 
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The finding is inconsistent with conceptual assertions that the higher a supply chain’s level 
of uncertainty avoidance, the higher the need for consistency, reliability and predictability 
necessitating the need to reduce uncertainty through supply chain collaboration (Seo et 
al.,2016; Yilmaz et al., 2016). Likewise, this finding does not support the arguments that 
firms with increasing levels of uncertainty resort to collaborative inter-organisational 
relationships to minimise the resultant volatility (Kumar et al. 2017). It is also contrary to 
theoretical arguments of Williamson (2014; 2016). A plausible interpretation for this result 
is that uncertainty is an ongoing phenomenon in the business environment, which creates 
distrust and mistrust in collaborative relationships. Also, the complexity of the SEM model, 
which had as many as seventeen constructs (nine exogenous constructs and eight 
endogenous constructs), may qualify as an explanation for this finding. Therefore, some of 
the variances of the relationship between uncertainty avoidance and supply chain 
collaboration may have been accounted for by the other constructs in the model, leaving no 
significant amounts of unique variations for uncertainty avoidance. Hence, the non-
significant finding could be due to the co-sharing of the variances of uncertainty avoidance 
and supply chain collaboration in the complex SEM model. This finding infers that managers 
of downstream petroleum firms endeavour to avoid uncertain situations in their supply 
chains if they intend to have some level of collaboration, because if collaboration is not one 
of the options these firms consider in an attempt to navigate uncertain situations in the supply 
chain. Table 8.1 presents a summary of findings on the dimensions of collaborative culture 
and supply chain collaboration. 
 
Table 8.1: Summary of findings on the dimensions of collaborative culture  
Research Objective Findings 
 
1. Assess the extent to which 
the dimensions of 
collaborative culture 
(collectivism, long-term 
orientation, power symmetry 
and uncertainty avoidance) 
 
1a. The quantitative results established a positive but 
non-significant relationship between collectivism and 
supply chain collaboration. 
 
The qualitative results diverged significantly from the 
quantitative findings. Five out of the eight interview 
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influence supply chain 
collaboration in Ghana’s 
downstream petroleum sector. 
respondents identified collectivism as a critical element 
that supports SCC. 
 
1b. Positive but non-relationship was established 
between long-term orientation and supply chain 
collaboration.  
 
The qualitative findings diverged from the quantitative 
results as half of the interview respondents identified 
long-term orientation as a dimension of a collaborative 
culture that supports supply chain collaboration. 
 
1c. A significant and positive relationship was 
established between power symmetry and supply chain 
collaboration.  
 
The qualitative findings corroborated the quantitative 
results as power symmetry was identified as a dimension 
of a collaborative culture that supports supply chain 
collaboration. 
 
1d. A positive but non-significant relationship was 
established between uncertainty avoidance and SCC.  
 
The qualitative findings corroborated the quantitative 
results because uncertainty avoidance was not identified 
as a dimension of a collaborative culture that supports 
supply chain collaboration. 
 
8.3 DIMENSIONS OF UNCERTAINTY AND SCC 
The second objective of the study was to assess the extent to which the dimensions of 
uncertainty influences supply chain collaboration. Therefore, the findings and supporting 
discussions about this objective are presented in sections 8.3.1, 8.3.2 and 8.3.3, while a 
summary is presented in Table 8.2. 
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Though the findings of explanatory sequential mixed methods may either converge or 
diverge, convergence was expected between the quantitative and qualitative findings. 
Contrary to expectations, however, there was no instance where convergence was achieved 
by integrating quantitative and qualitative results. Hence, the findings implied the need for 
further research. In general, the findings do not support previous research, which suggests 
that uncertainty positively predicts collaborative behaviours (e.g., collaborative 
communication) that help minimise supply chain uncertainty (Flynn et al., 2016; Ralston, 
2014). The specific findings relating to each dimension of uncertainty are discussed and 
integrated into sections 8.3.1, 8.3.2 and 8.3.3. 
 
8.3.1 Micro-level uncertainty and SCC 
The quantitative findings indicated that micro-level uncertainty has a non-significant 
positive influence on supply chain collaboration, suggesting that higher levels of uncertainty 
do not lead to supply chain collaboration. This implies an increase in the levels of variability 
in material and information flow in a supply chain does not result in an increase in 
collaboration enhancing activities, such as having a joint team, collaborative planning of 
supply chain activities, as well as joint decision making. The qualitative results diverged 
from the quantitative findings and provided additional justification for the finding, that 
micro-level uncertainty in the form of heightening variability and instability in the supply 
chain’s primary inputs leads to supply chain collaboration. For example, the qualitative 
finding revealed that, supply chains, in their quest to minimise or eliminate variations in the 
quality and quantity of material and information, would engage in collaborative activities, 
such as establishing long-term relationships in addition to making dedicated investments for 
the future. Moreover, the qualitative results further suggested that supply chain partners 
would be willing to share resources, information and risk, when they are faced with 
heightened variability in the quality and quantity of information and material, flows. The 
finding is at variance with the theoretical assertions of Tangpong et al. (2018) and Alexander 
(2017), which suggest that a firm's strategy should align with its changing environmental 
conditions. This result is also contrary to the findings of Flynn et al. (2016), who claim that 
micro-level uncertainty negatively influences supply chain integration. 
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The non-significant results may be attributable to the complexity of the SEM model, which 
was made up of seventeen constructs (nine exogenous constructs and eight endogenous 
constructs). Thus, some of the variances of the relationship between micro-level uncertainty 
and SCC may have been accounted for by other constructs in the model, leaving no 
substantial amounts of unique variances for micro-level uncertainty. Therefore, the non-
significant quantitative result may be due to the co-sharing of the variances of micro-level 
uncertainty and supply chain collaboration in the SEM model. The result suggests that firms 
in the downstream petroleum sector abhor heightened variability and instability in the supply 
chain’s primary inputs hence the resort to supply chain collaboration to minimise the adverse 
effects of such variabilities. 
 
8.3.2 Meso-level uncertainty and SCC 
The quantitative findings established that the effect of meso-level uncertainty on supply 
chain collaboration, even though negative, was not significant, implying that meso-level 
uncertainty cannot be considered a significant predictor of supply chain collaboration. This 
finding does not only contradict results reported by Ralston (2014), but it is also contrary to 
the contingency theory (Tangpong, et al., 2018). Nevertheless, this result is harmonious with 
the findings of Flynn et al., (2016), who found a negative relationship between meso-level 
uncertainty and supply chain integration. The non-significant quantitative results, however, 
may be attributable to the complexity of the SEM model, which was made up of seventeen 
constructs (nine exogenous constructs and eight endogenous constructs). Thus, the non-
significant result may be due to the co-sharing of the variances of micro-level uncertainty 
and supply chain collaboration in the SEM model. 
 
However, the qualitative findings diverged from the quantitative findings and suggested that 
meso-level uncertainty is key in supporting supply chain collaboration. The interview 
participants suggested that meso-level uncertainty enhances a firm’s tendency to engage in 
supply chain collaboration as it contributes to the lack of information arising out of a 
partner’s tendency to withhold information that is relevant to the other partners, but 
detrimental to the interest of the partner who holds the information. This finding is in 
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agreement with contingency theory (Binder, 2017), which suggests that firms will engage in 
collaborative activities that enable them to respond to meso-level uncertainty by gathering 
and processing information to reduce meso-level uncertainty – corresponding to the lack of 
information that enables the firm to make critical decisions. The negative but non-significant 
findings suggest that managers of downstream petroleum films should endeavour to 
eliminate or minimise the incidence of meso-level uncertainty if their strategy is to foster 
collaboration with their supply chain partners. 
 
8.3.3 Macro-level uncertainty and SCC 
Macro-level uncertainty had a positive, but non-significant, effect on SCC. This suggests 
that unclear and ambiguous situations occasioned by rapidly fluctuating situations in a firm’s 
external environments will result in firms engaging in collaborative activities that help 
minimize the impact of these external environmental factors. This result contradicts the 
theoretical perspective (Hora & Klassen, 2013) that a firm’s strategy should be aligned with 
its changing environmental conditions and, therefore, SCC is a strategic response to 
uncertainty. It also refutes several uncertainty studies where uncertainty was reported to 
predict supply chain collaboration (Flynn et al., 2016; Kauppi, 2013) in empirical models. 
This result failed to validate the assertion that uncertainty catalyses collaborative activities. 
Accordingly, this result and that from the extant literature are discordant in terms of how 
macro-level uncertainty influences SCC and suggest further that rising levels of uncertainty 
does not increase collaboration amongst members of the supply chain. An explanation for 
this strange result may be the complexity of the SEM model (which had seventeen 
constructs). Hence, some of the variances of macro-level uncertainty may have been 
explained by other constructs in the model. Another plausible explanation may be because 
extant literature was on developed country context and that the present developing country 
context is key to augmenting what pertains in the literature. 
 
The qualitative findings diverged from the quantitative results and confirmed the theoretical 
(Taylor & Taylor, 2014; Whalen et al., 2016) assertion that firms engage in collaborative 
activities as a strategy to minimise macro-level uncertainty. Interview participants suggested 
that macro-level uncertainty, in the form of increased competitive pressures, continually 
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changing customer needs and the ever-increasing difficulty in accurately ascertaining 
customer needs, forces supply chain partners to engage in collaborative activities, such as 
the collaborative planning, information, risk and resource sharing and the setting of common 
goals and objectives. This finding is also consistent with empirical findings of Flynn et al. 
(2016), suggesting that macro-level uncertainty predicts supply chain integration. Table 8.2 
presents a summary of the findings relating to the dimensions of uncertainty and supply 
chain collaboration. This result indicates that external environmental pressures force the 
downstream petroleum firm to engage in collaboration, implying that a deliberate strategy 
or plan may not have influenced this, hence not sustainable. Therefore, to ensure sustainable 
collaborations, managers of firms in the downstream petroleum sector should take deliberate 
collaboration enhancing efforts emanating from well-informed supply chain collaboration 
strategies. 
 
Table 8.2: Summary of findings relating to the dimensions of uncertainty 
Research Objective Findings 
 
2. Assess the extent to which 
the dimensions of uncertainty 
(micro-level uncertainty, 
meso-level uncertainty and 
macro-level uncertainty) 
influence supply chain 
collaboration in Ghana’s 
downstream petroleum sector. 
 
 
. 
 
2a. The quantitative result established a positive but non-
significant relationship between micro-level uncertainty 
and SCC. 
 
The qualitative findings diverged from the quantitative 
results and suggested that micro-level uncertainty leads 
to SCC. 
 
2b. The quantitative results established a negative but 
non-significant relationship between meso-level 
uncertainty and SCC. 
 
The qualitative results did not support the quantitative 
findings. Interview respondents identified meso-level 
uncertainty as a dimension of uncertainty that supports 
SCC. 
 
2c. The quantitative results established a positive and 
statistically non-significant relationship between macro-
level uncertainty and SCC. 
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Interview respondents identified macro-level 
uncertainty as a dimension of uncertainty that supports 
SCC. The qualitative findings, therefore, failed to 
confirm the quantitative results. 
 
8.4 DIMENSIONS OF TRUST AND SCC 
The third objective of the study was to ascertain the extent to which the dimensions of trust 
influence supply chain collaboration. Consequently, the findings and supporting discussions 
relating to this objective can be found in sections 8.4.1 and 8.4.2, while a summary is 
presented in Table 8.3. 
 
The individual dimensions of trust were expected to positively, influence supply chain 
collaboration because trust has been positively associated with SCC (Cao & Zhang, 
2011,2012). As anticipated, the findings converged in both cases and offered a detailed 
explanation of how the dimensions of trust influence SCC. These results are consistent with 
transaction cost economics theory, which argues that trust minimises the tendency of supply 
chain partners engaging in opportunistic behaviour, a typical risk and obstacle to supply 
chain collaboration (Cho, 2014; Williamson, 2016; Aubert & Rivard, 2016). Specific 
findings on how each dimension of trust influences SCC are, accordingly, presented in 
sections 8.4.1 and 8.4.2. 
 
8.4.1 Benevolence and SCC 
The quantitative findings revealed a positive and significant relationship between 
benevolence and SCC. This implies that the more firms perceive past actions of their supply 
chain partners to be fair, the more likely they are to engage in SCC. In other words, fairness 
amongst members of a supply chain has a positive, direct and significant effect on SCC. This 
is an indication that fairness in supply chain relationships is an impetus for supply chain 
collaboration. The qualitative findings corroborated the quantitative result and offered 
further justification for how benevolence influences SCC. For instance, the qualitative 
results suggest that benevolent behaviours, such as a supply chain partner making sacrifices 
for them in the past, willingness to offer unconditional support, in addition to considering 
the effects of their actions on them, influenced participants willingness to collaborate 
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through enhancement in the feeling of fairness, thereby decreasing the anxiety associated 
with supply chain collaboration regarding opportunistic behaviour. 
 
Further, feelings of fair treatment by supply chain partners may have encouraged 
respondents to reciprocate by collaborating through engaging in joint activities, share 
information and resources, engage in two-way communication and collaborative decision 
making. This result is consistent with research (Kumar et al., 2016; Wu et al., 2014), which 
suggests that collaboration among supply chain partners can be enhanced by encouraging 
fairness and minimising opportunistic behaviour on the part of some collaborating firms. 
 
The finding, therefore, buttresses several conceptual and theoretical claims. Although this 
brings new empirical evidence to the fore, it is harmonious with the conceptual assertions 
that benevolence and fairness influence, supply chain partners’ decision to collaborate (Cao 
& Zhang, 2011,2012). The results also corroborate Kumar et al.’s (2016) argument that SCC 
can be achieved by ensuring fairness, and impartiality in its dealing with its supply chain 
partners. This finding is also in line with the assertion that collaboration is only possible in 
supply chains where fairness is a critical cultural component (Zhang & Cao, 2018). The 
findings affirm Wu et al.’s, (2014) arguments that firms are comfortable collaborating with 
supply chain partners who would not behave opportunistically when given a chance. This 
finding also validates theoretical claims of Williamson (2014; 2016) and Wacker et al. 
(2016), that the feeling of fairness amongst supply chain partners minimises the tendency of 
firms engaging in opportunistic behaviours and, hence, encouraging supply chain 
collaboration. For managers of downstream petroleum firms, this finding implies that 
successful supply chain collaborations with their partners should be predicated on making 
sacrifices, offering unconditional support, in addition to a high level of emotional 
intelligence as these enhances in the feeling of fairness. 
 
8.4.2 Credibility and SCC 
The quantitative result suggests that credibility has a positive and significant effect on supply 
chain collaboration. It is an indication that the more firms are convinced about the 
consistency, dependability, sincerity, and competence of its supply chain partners, the more 
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likely they are to exhibit collaborative behaviours. Put differently, the credibility amongst 
the members of a supply chain stimulates collaborative behaviours, such as collaborative 
communication, information and risk-sharing and joint knowledge creation. The qualitative 
findings confirmed this result and provided an additional explanation for how credibility 
influences SCC. For example, the qualitative results suggest that credibility – enhancing 
behaviours, such as openness and honesty, reliability, confidentiality, accuracy and sincerity, 
influenced participants willingness to collaborate. This increased the feeling of credibility 
and minimised the concerns associated with supply chain collaboration. Also, firms 
perceiving their supply chains partners to be credible may have encouraged participants to 
reciprocate by collaborating through collaborative planning, information, risk and resources 
sharing, collaborative communication and joint decision making. The study is, therefore, 
coherent with research (e.g. Kumar et al., 2016), which suggests that collaboration can be 
enhanced by encouraging credibility enhancing behaviours. 
 
This finding is consistent with both conceptual and theoretical assertions contained in the 
trust-supply chain collaboration literature. While this puts forward new empirical evidence, 
it is also congruent with the conceptual assertions that reliability, predictability and 
competences influence supply chain partners’ inclination towards collaboration (Wu et al., 
2014). The result is also harmonious with Cao and Zhang’s (2012) argument that supply 
chain collaboration is an achievable goal when supply chain relationships are characterised 
by honesty and predictability. This finding affirms the assertion that supply chain 
collaboration is a likely consequence of supply chain partners’ authenticity, dependability 
and reciprocity (Kumar et al., 2016). Analogous with this study is the theoretical assertions 
of Williamson (2012). Therefore, the causal relationship between credibility and supply 
chain collaboration suggests that credibility is a significant ingredient in the BDC – 
OMC/LPGMC dyad because it is an integral part of the firm’s capabilities. A summary of 
the findings relating to the dimensions of trust is presented in Table 8.3. 
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Table 8.3: Summary of findings relating to the dimensions of trust  
Research Objective Findings 
3.Assess the extent to which the 
dimensions of trust (credibility 
and benevolence) influence 
supply chain collaboration in 
Ghana’s downstream petroleum 
sector 
 
 
. 
3a. The quantitative results established a positive and 
statistically significant relationship between 
benevolence and SCC. 
 
The qualitative findings supported the quantitative results 
by identifying benevolence as a dimension of trust that 
supports SCC. 
 
3b. The quantitative results established a positive and 
statistically significant relationship between credibility 
and SCC. 
 
The qualitative findings converged with the quantitative 
results by identifying credibility as a dimension of trust 
that supports SCC. 
 
8.5 SCC AND THE DIMENSIONS OF COLLABORATIVE ADVANTAGE 
The fourth objective of the study was to determine the degree to which supply chain 
collaboration influences the dimensions of collaborative advantage. Thus, the findings and 
supporting discussions on this objective are presented in sections 8.5.1, 8.5.2, 8.5.3, 8.5.4 
and 8.5.5, while a summary is presented in Table 8.4. 
 
Supply chain collaboration was expected to significantly predict the dimensions of 
collaborative advantage because extant empirical literature is replete with studies that 
established a positive and statistically significant relationship between SCC and positive 
collaborative advantage (Cao & Zhang, 2011,2012; Ralston, 2014; Aviles, 2015; Seo et al., 
2016; Uca et al., 2017; Van Dijk, 2016; Yilmaz et al., 2016). Hence, as anticipated, the 
quantitative and qualitative findings converged in all cases and offered a detailed explanation 
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of how supply chain collaboration predicts the dimensions of collaborative advantage. These 
results are consistent with not only the resource-based theory (Barney, 2012) but the 
extended resource-based theory (Piboonrungroj, 2012) as well. Specific discussions on the 
findings associated with each dimension of collaborative advantage are, consequently, 
presented in sections 8.5.1, 8.5.2, 8.5.3, 8.5.4 and 8.5.5, respectively. 
 
8.5.1 SCC and Process efficiency 
Quantitatively, supply chain collaboration had a positive and statistically significant effect 
on process efficiency. Conceptually, the finding validates the claims of Doberstein (2016) 
and Aviles (2015), that the ability of firms to meet their efficiency targets can be attributable 
to supply chain collaboration. The study also affirms the assertions that supply chain 
collaboration results in cost savings for the individual partners (Bryson et al., 2016). This 
finding is in tandem with previous studies on the role of collaborative behaviours, such as 
collaborative decision making (Cao & Zhang, 2011) and information sharing (Fawcett et al., 
2012), in enhancing process efficiency. Likewise, this result is analogous with Yilmaz et 
al.’s (2016) claim that aligning incentives in supply chain relationships boosts the efficiency 
with which parties execute their processes. 
 
Similarly, this finding lends support to the assertions of Seo et al. (2016) that higher levels 
of collaboration lead to operational efficiency. The qualitative findings confirmed the 
quantitative findings and provided further explanation for how and why supply chain 
collaboration influences process efficiency. The qualitative results suggest that collaborative 
activities, such as joint decision making and incentive alignment, improve the firms’ 
efficiency at inventory management, productivity and on-time delivery. 
 
The results are consistent with the resource-based theory (Barney, 2012), which views 
collaboration with the supply chain as a valuable, scarce, unique and non-substitutable 
resource that generates advantages for the collaborating parties. Furthermore, these results 
are also in harmony with the extended resource-based theory (Lavie, 2006; Piboonrungroj, 
2012), which views collaborative advantage as relational rent that accrues to collaborative 
partners, but that cannot be generated by a single firm working alone. This result is revealing 
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because the petroleum downstream is characterised with keen competition hence managers 
of firms in the downstream petroleum sector can use supply chain collaboration as a tool and 
strategy to achieve competitive advantage through improved and enhance the efficiency of 
its processes. 
 
8.5.2 SCC and Offering flexibility 
The quantitative result established a positive and significant relationship between supply 
chain collaboration and offering flexibility. This suggests that high levels of supply chain 
collaboration tend to increase flexibility, thereby making the firm more responsive to the 
needs of its customers. This finding lends support to prior literature on how collaborative 
activities such as synchronised decision making (Fawcett et al., 2012) and incentive 
alignment (Johnson & Ennals, 2016), significantly influence the flexibility with which firms 
respond to changing customer demands. The finding is also harmonious with Uca et al.’s 
(2017) assertion that collaborative communication as well as resource, information and risk-
sharing bring forth advantages in the form of flexibility or responsiveness. It also affirms the 
arguments that see flexibility as a natural outcome of supply chain collaboration (Van Dijk, 
2016; Pradabwong et al., 2017). The qualitative results supported the quantitative findings 
and provided more significant insights for this finding, suggesting that collaborative partners 
enhance their flexibility and responsiveness when they engage in joint decision making. 
They suggested further that their ability to be responsive to changing customer demands 
were enhanced through incentive alignment. 
 
In augmenting resource-based theory’s (Barney, 2012; Xu et al., 2014) perspective, the study 
presents consistent results that lend support to the assertions of Yilmaz et al. (2016) that 
supply chain collaboration is a valuable, scarce, unique and non-substitutable resource that 
generates advantages in the form of improved flexibility. These findings are also in line with 
the extended resource-based theory (Lavie, 2006) in affirming that offering flexibility is a 
type of relational rent or benefit that does not accrue to an individual supply chain member 
working alone, but to collaborative partners. For the petroleum downstream, this finding 
implies that supply chain collaboration will enhance their ability to be flexible and dynamic 
in responding to changing consumer needs and requirements. 
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8.5.3 SCC and Business synergy 
The quantitative findings provide robustly significant support for the postulated positive 
relationship between SCC and business synergy. This implies that supply chain collaboration 
results in outcomes that are higher than the sum of the output of the individual partners. In 
other words, the finding suggests that the greater the extent of collaboration amongst supply 
chain partners minimises sub-additive costs while increasing super-additive value. The 
direct relationship between SCC and business synergy is not only harmonious with the 
theoretical assertions but validates prior results reported in various studies on supply chain 
dyad (Kumar et al., 2016; Kucharska & Kowalczyk, 2016). More specifically, the study 
affirms the theoretical declarations of supply chain partners’ collaborative behaviours that 
create super-additive value for the collaborative parties (Barney, 2012; Wernerfelt, 2016). 
Similarly, in extending the extended resource-based theory, this presents consistent results 
that lend credence to the contentions of   Lei et al. (2017), that combining complementary 
and allied resources results in spill-over benefits not available to the individual firms 
working alone. Surprisingly, however, the qualitative results failed to support the 
quantitative findings on the effect of SCC on business synergy. None of the interview 
respondents mentioned business synergy as a key outcome of SCC. This result is not only 
inconsistent with the quantitative finding. Still, it is also incongruous with theoretical 
expectations (Daspit et al., 2017) from varied contexts where the link between SCC and 
business synergy was supported. By implication, collaboration amongst firms in the 
petroleum downstream results in synergy through the minimising sub-additive costs and 
increasing super-additive value, respectively. 
 
8.5.4 SCC and Quality 
The quantitative results suggested a significantly positive relationship between SCC and 
quality – the degree to which a firm’s product offerings are reliable, durable and offer higher 
value. Qualitative results confirmed the quantitative findings and provided further insight 
into the reasons behind the quantitative findings. Both findings indicate that collaborating 
firms witnessed improvements in the quality of their products as a result of collaboration. 
These findings lend support to previous research on the role of collaborative behaviours, 
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such as collaborative decision making besides information, risk and resource sharing 
enhance the reliability and durability of products that emerge from such supply chains 
(Ralston, 2014; Aviles, 2015). The findings are also coherent with Seo et al.’s (2016) 
assertion that a direct relationship exists between SCC and quality. Likewise, this result is 
also compatible with the arguments where collaborative activities such as resource sharing 
and synchronised performance management were vital to delivering reliable and durable 
products as stressed (Nikol’chenko & Lebedeva, 2017). Besides, this finding is attuned with 
the theoretical proposition that collaboration amongst supply chain partners is a resource that 
can be utilised to enhance the reliability and durability of a firm’s output (Barney, 2012). 
The study further suggests that within the petroleum downstream, the extent of collaboration 
amongst members is fundamental to improving product quality. The implication was that 
employing supply chain collaboration as a supply chain strategy results in quality offerings, 
an essential requirement for survival in the downstream petroleum sector. 
  
8.5.5 SCC and Innovation 
Quantitatively, the hypothesised relationship between SCC and innovation is endorsed with 
statistically significant result. This suggests that increased levels of collaboration amongst 
firms increase the degree to which the partners introduce new processes and products. The 
qualitative findings, in corroborating the quantitative results, provided further insight into 
why and how SCCC influences innovation, revealed that collaborative behaviours, such as 
joint problem solving, and joint knowledge creation positively influenced innovation. These 
findings support the theoretical perspective (Barney, 2012) that SCC is a critical resource 
that catalyses effective product and process innovations. Equally, these findings are also 
coherent with the extended resource-based theory, which views innovation as one of 
relational rents or benefits that accrue to collaborative partners (Daspit et al., 2017). The 
result also yields support to prior research where SCC was reported to be a significant 
predictor of innovation in the form of product and process improvements (Rosell et al., 2017) 
in empirical models. Since all these prior findings are based on data from developed 
countries, this result is critical in providing a developing country perspective that further 
validates these past findings for generalisation. 
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This also confirms Van Dijk’s (2016) findings that suggest that cross-border supply chain 
collaboration enhances innovation. It is also harmonious with Jimenez- Jimenez et al.’s, 
(2019) contention that collaboration with parties external to the firm promotes both radical 
and continuous innovations. Firms ability to take advantage of opportunities and innovate 
due to increased market expertise, new product ideas and speed to market has been attributed 
to collaboration behaviours, such as joint problem solving and joint knowledge creation 
(Wang et al., 2018). Furthermore, the result validates the assertion that knowledge from 
external networks gained through collaborative activities, such as information, risk and 
resource sharing results in innovation (Jimenez- Jimenez et al., 2019). This finding means 
that supply chain collaboration predicts innovation in Ghana’s downstream petroleum 
sector. Table 8.4. presents a summary of the findings relating to the dimensions of 
collaborative advantage. 
 
Table 8.4: Summary of findings on the dimensions of collaborative advantage 
Research Objective Findings 
 
4. Assess the extent to 
which supply chain 
collaboration influences 
the dimensions of 
collaborative advantage 
(process efficiency, 
offering flexibility, 
business synergy, quality 
and innovation) in 
Ghana’s downstream 
petroleum sector. 
 
 
 
4a. The quantitative results established a positive and 
statistically significant relationship between SCC and process 
efficiency. 
 
The qualitative findings corroborated the quantitative results 
as interview respondents identified process efficiency as a key 
outcome of SCC. 
 
4b. The quantitative results established a direct and 
significant relationship between supply chain collaboration 
and offering flexibility. 
 
The qualitative findings corroborated the quantitative results 
as interview respondents identified flexibility 
(responsiveness) as a key outcome of SCC. 
 
4c. The quantitative results established a direct and significant 
relationship between SCC and business synergy. 
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The qualitative results did not support the quantitative 
findings since none of the interview respondents identified 
business synergy as an outcome of SCC. 
 
4d. The quantitative results established a direct and 
significant relationship between SCC and quality. 
 
The qualitative findings corroborated the quantitative results 
as interview respondents identified quality as a key outcome 
of SCC. 
4e. The quantitative results established a direct and significant 
relationship between SCC and innovation. 
 
The qualitative findings corroborated the quantitative results 
as interview respondents identified innovation as a key 
outcome of SCC. 
 
8.6 SCC AND THE DIMENSIONS OF FIRM PERFORMANCE 
The fifth objective sought to determine the extent to which SCC influences the dimensions 
of firm performance. Accordingly, the findings and supporting discussions on this objective 
are presented in sections 8.6.1 and 8.6.2, while a summary is presented in Table 8.5. 
 
The study expected supply chain collaboration to significantly predict the dimensions of firm 
performance since extant empirical literature is replete with studies that linked supply chain 
collaboration with several positive performance indicators, such as improved purchase cost 
and profitability (Nyaga et al., 2010), but also directly with firm performance (Cao & Zhang, 
2012). Therefore, as anticipated, the quantitative and qualitative findings converged in all 
cases and provided detailed justification for how SCC predicts the dimensions of firm 
performance. 
 
These findings are consistent with previous research that suggests that SCC leads to firm 
performance. The findings also provide support for the transaction cost economics theory 
(Williamson & Ghani, 2012) and resource-based theory (Barney, 2012), illustrating how 
supply chain collaboration allows firms to concentrate on their core competencies, thereby 
enhancing firm-specific dexterities that result in competitive advantage. Specific discussions 
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on the findings associated with each dimension of firm performance are, thus, presented in 
sections 8.6.1 and 8.6.2, respectively. 
 
8.6.1 SCC and Operational performance 
The quantitative findings validated the proposed positive and significant link between SCC 
and operational performance. This indicates that the higher the level of supply chain 
collaboration amongst supply chain partners, the higher the level of corresponding 
operational performance. The qualitative findings confirmed the quantitative result and 
justified why and how supply chain collaboration predicts operational performance. It 
affirms that collaborative behaviours, such as joint problem solving, and joint knowledge 
creation, positively influenced firms’ operational performance in terms of on-time delivery, 
reduces defects, stable order cycles, customer satisfaction and inventory turnover. 
 
This finding provides support for conceptual assertions, where SCC is regarded as a catalyst 
for operational performance improvements (Rosell et al., 2017; Liao et al., 2017). This 
finding also lends credence to the findings of Piboonrungruj (2012) and other findings 
reported in the literature (Ramanathan & Gunasekaran, 2014; Nickolchenko & Lebedeva, 
2017), where a positive and significant relationship was established between supply chain 
collaboration and firm performance in the tourism sector. Besides, this result is congenial 
with the contention that collaborative behaviours, such as mutual communication and 
decision synchronisation, enhance a firm’s inventory turnover, customer satisfaction and on-
time delivery (Pradabwong et al., 2017). Additionally, it is attuned with the theoretical 
assertion that SCC reduces transaction costs associated with asset specificity and 
uncertainty, thereby increasing operational performance outcomes (Williamson, 2010; 
2016). Accordingly, collaborative activities such as collaborative decision making provide 
better insights into the variations in the operational performance of firms in Ghana’s 
petroleum downstream. 
  
8.6.2 SCC and Financial performance 
The quantitative findings regarding the degree to which SCC influences financial 
performance suggest that SCC positively and significantly influences financial performance. 
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Qualitative findings supported the quantitative results and provided further explanation for 
how SCC influences financial performance by suggesting that collaborative behaviours, 
such as joint problem solving, and joint knowledge creation, positively improves firms’ 
financial performance in terms of return on investment, sales growth, return on sales and 
growth in return on sales. These findings provide support for previous studies that 
established that collaborative behaviour such as building long term relationships and sales 
growth and return on investment (Cao & Zhang, 2011; Liao et al., 2017) and financial 
performance indicators, such as a reduction in purchasing costs (Ramanathan & 
Gunasekaran, 2014). These results are also consistent with the resource-based theory, which 
views collaboration with the supply chain as a valuable, scarce, unique and non-substitutable 
resource that results in performance improvements for the collaborating parties individually 
(Barney et al., 2012).  This implies that collaborative activities such as goal congruence and 
collaborative communication explain the variations in the performance in Ghana’s 
petroleum downstream sector. A summary of the findings relating to the dimensions of firm 
performance is presented in Table 8.5. 
 
Table 8.5: Summary of findings on the dimensions of firm performance. 
5. Assess the extent to which the 
SCC influences the dimensions 
of firm performance (operational 
performance and financial 
performance) in Ghana’s 
downstream petroleum sector. 
 
 
 
 
5a. The quantitative results established a positive and 
statistically significant relationship between SCC and 
operational performance. 
 
The qualitative findings corroborated the quantitative 
results as interview respondents identified 
operational performance improvement as a key 
outcome of SCC. 
5b. The quantitative results established a positive and 
statistically significant relationship between supply 
chain collaboration and operational performance. 
 
The qualitative findings corroborated the quantitative 
results as interview respondents identified financial 
performance improvement as a key outcome of SCC. 
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8.7 CONCLUSION 
This chapter integrated and discussed the key findings in line with the research objectives of 
this study. Quantitatively, eleven hypotheses relating to collectivism, power symmetry, 
benevolence, credibility process efficiency, business synergy, quality, innovation, 
operational performance and financial performance were supported, affirming conceptual 
arguments and theoretical assertions. However, contrary to conceptual and theoretical 
assertions, the quantitative findings could not provide support for the hypotheses relating to 
long-term orientation, uncertainty avoidance, micro-level uncertainty, meso-level 
uncertainty and macro-level uncertainty. Also, while the qualitative findings corroborated 
the quantitative results relating to collectivism, power symmetry, benevolence, credibility, 
offering flexibility, quality, innovation, operational performance and financial performance, 
it surprisingly diverged from the quantitative results concerning long-term orientation,  
uncertainty avoidance, micro-level uncertainty, meso-level uncertainty and macro-level 
uncertainty and business synergy, thereby disconfirming both conceptual and theoretical 
claims. The next chapter concludes the findings in line with the quantitative and qualitative 
results, followed by the recommendations, limitation of the study as well as the suggestions 
for future research. Figure 8.2 shows the link from this chapter (Chapter eight) to the next 
chapter (Chapter nine). 
 
 
Figure 8.2: The link from chapter eight to chapter nine 
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CHAPTER NINE 
CONCLUSION AND RECOMMENDATIONS 
 
9.1 INTRODUCTION 
The previous chapter presented the discussion and integration of the significant findings 
from the quantitative and qualitative phases of the study. The purpose of this study was to 
assess ho the dimensions of collaborative culture, uncertainty and trust influence SCC, 
besides how supply chain collaboration influences the dimensions of collaborative 
advantage and firm performance in the Ghanaian downstream petroleum sector. This 
chapter, therefore, presents the overall conclusions and recommendations based on the 
empirical evidence on the antecedents and outcomes of supply chain collaboration in 
Ghana’s downstream petroleum sector. While supply chain collaboration was assessed as a 
composite, its antecedents and outcomes were assessed at the level of their dimensions. The 
resultant model was analysed employing partial least squares structural equation modelling. 
A summary of the research design as well as the key findings from the quantitative and 
qualitative strands of the study are presented by emphasising the main issues raised in the 
problem statement. Subsequently, recommendations are made about the key constructs used 
in the study. The chapter concludes with a discussion of the limitations and suggestions for 
future research.  Figure 9.1 shows the position of this chapter in the study. 
 
 
 
Figure 9.1: The position of chapter nine in this study 
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The conclusions of the study are based on the study’s five research questions, as highlighted 
below: 
 
RQ 1 What is the degree to which the dimensions of collaborative culture, influence 
supply chain collaboration in the downstream petroleum sector? 
RQ 2 To what extent do the dimensions of uncertainty, influence supply chain 
collaboration in the downstream petroleum sector? 
RQ 3 What is the extent to which the dimensions of trust, influence supply chain 
collaboration in the downstream petroleum sector? 
RQ 4 What is the degree to which supply chain collaboration influences the 
dimensions of collaboration advantage in the downstream petroleum sector? 
RQ 5 To what extent does supply chain collaboration influence the dimensions of firm 
performance in the downstream petroleum sector? 
 
9.2 SUMMARY OF KEY FINDINGS 
This section provides a summary of the key findings from the quantitative and qualitative 
phases of the study in sections 9.2.1 and 9.2.2, respectively. 
 
9.2.1 Summary of quantitative findings 
In the first quantitative phase, SEM was employed to examine the extent to which the 
dimensions of collaborative culture ( collectivism, long-term orientation, power symmetry 
and uncertainty avoidance), uncertainty (micro-level uncertainty, meso-level uncertainty and 
macro-level uncertainty) and trust (credibility and benevolence) referred to as the 
antecedents of supply chain collaboration, influence supply chain collaboration. Besides, the 
degree to which SCC influences the dimensions of its outcomes, namely, collaborative 
advantage (process efficiency, offering flexibility, business synergy, quality and innovation) 
and firm performance (operational performance and financial performance), was also 
investigated. 
 
Out of the sixteen hypothesised paths, eleven were found to be statistically significant and 
theoretically supported. In a nutshell, structural model results of the proposed model 
suggested that collectivism, power symmetry, benevolence and credibility positively 
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predicted supply chain collaboration (supporting H1a, H1c, H3a, and H3b respectively). 
Likewise, and as hypothesised, supply chain collaboration significantly predicted process 
efficiency, offering flexibility, business synergy, quality, innovation, operational 
performance and financial performance (supporting H4a, H4b, H4c, H4d, H4e, H5a and H5b 
respectively). The study did not provide support for the proposed positive effect of long-
term orientation and uncertainty avoidance on supply chain collaboration (rejecting H1b, and 
H1d) in addition to the proposed positive and direct impact of micro-level uncertainty, meso-
level uncertainty and macro-level uncertainty on supply chain collaboration (rejecting H2a, 
H2b, and H2c respectively). The non-significant effect of long-term orientation and 
uncertainty avoidance may be attributable to the co-sharing of variances with other 
exogenous constructs in the model. 
 
9.2.2 Summary of qualitative findings 
To further explore the hypothesised relationship in detail, eight semi-structured interviews 
were conducted to explore further, the effects of the dimensions of collaborative culture 
(collectivism, long-term orientation, power symmetry and uncertainty avoidance), 
uncertainty (micro-level uncertainty, meso-level uncertainty and macro-level uncertainty) 
and trust (benevolence and credibility) on SCC as well as the effect of supply chain 
collaboration on the dimensions of collaborative advantage (process efficiency, offering 
flexibility, business synergy, quality and innovation) and firm performance (operational 
performance and financial performance). The analysis revealed a thought-provoking 
situation where some of the findings converged with the quantitative results and upheld the 
theoretical assertions. In contrast, others diverged from the quantitative findings and 
disconfirmed the theoretical assumptions. 
 
Specifically, whereas the findings validated the significant effect of collectivism and power 
symmetry on supply chain collaboration, the non-significant effect of long-term 
orientation and uncertainty avoidance on supply chain collaboration was not confirmed. 
Contrary to theoretical assertions, the findings validated the non-significant effect of 
uncertainty avoidance on supply chain collaboration as none of the participants identified 
uncertainty avoidance as a dimension of a collaborative culture that leads to supply chain 
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collaboration. In fact, and contrary to the quantitative findings, the participants indicated 
that long-term orientation and uncertainty avoidance leads to supply chain collaboration. 
 
Though the findings validated theoretical assertions about the effects of uncertainty on 
supply chain collaboration, they failed to validate the non-significant effect of micro-level 
uncertainty, meso-level uncertainty and macro-level uncertainty on supply chain 
collaboration. Furthermore, and in line with theoretical arguments, the statistically 
significant effect of benevolence and credibility on supply chain collaboration was 
confirmed. The findings also revealed that, except for business synergy, process efficiency, 
offering flexibility, quality and innovation were outcomes of SCC, confirming the 
quantitative findings and theoretical arguments. The findings, contrary to theoretical 
claims, did not confirm the significant effect of business synergy on SCC. In line with 
theory, the findings also affirmed the significant effect of operational performance as well 
as financial performance on supply chain collaboration. 
 
9.3 CONCLUSION 
Based on the empirical evidence presented in this study, all five research objectives of this 
study were adequately achieved by fully answering the corresponding research questions 
enumerated above. The importance of the results of the study is outlined in the 
recommendations offered by the researcher in section. The conclusions regarding the 
research design, the antecedents of SCC, as well as the outcomes of SCC, are provided in 
the subsequent section. 
 
9.3.1 Research design 
An explanatory sequential mixed methods design involving a first quantitative phase 
followed by a second qualitative phase was employed for the study. In the first quantitative 
phase, data were collected with a questionnaire developed from pre-existing questionnaires 
adapted from the literature. After that, a research model with seventeen constructs (made up 
of nine exogenous and eight endogenous constructs) was developed and empirically tested, 
using SmartPLS. Subsequently, eight semi-structured interviews were conducted to explore 
quantitative findings further. The resulting qualitative interview data were transcribed after 
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which thematic analysis using Nvivo version 12 software was used to analyse the eight semi-
structured interviews. 
 
9.3.2 Antecedents of SCC 
This section presents conclusions on how the dimensions of collaborative culture, 
uncertainty and trust, influence supply chain collaboration. These relate to the first, second 
and third research questions of this study. While the conclusion on the first research question 
is presented in the first paragraph, the conclusions on the second and third research questions 
are presented in the second and third paragraphs, respectively. 
 
The quantitative data revealed that all four dimensions of collaborative culture are positively 
associated with supply chain collaboration in Ghana’s downstream petroleum sector. 
However, while the relationships between collectivism and supply chain collaboration as 
well as that between power symmetry and supply chain collaboration were significant, the 
relationships between power symmetry and uncertainty avoidance as well as that between 
long-term orientation were not significant. The qualitative data revealed that three out of the 
four dimensions of collaborative culture were found to influence supply chain collaboration 
in Ghana’s downstream petroleum sector. As a result, while collectivism, long-term 
orientation and power symmetry positively influenced supply chain collaboration, 
uncertainty avoidance did not. These findings highlight the critical role of the dimensions of 
a collaborative culture in ensuring supply chain collaboration. The result also shows that 
supply chain collaboration can be developed through being collective, long-term oriented 
power symmetry and uncertainty avoidance. Consequently, the empirical evidence suggests 
a direct relationship between the dimensions of collaborative culture and supply chain 
collaboration in the Ghanaian petroleum downstream sector. This achieved the first research 
objective, which sought to examine the degree to which the dimensions of collaborative 
culture influence supply chain collaboration. 
 
The quantitative results reveal that none of the dimensions of uncertainty significantly 
influenced supply chain collaboration. Accordingly, two out of the three dimensions of 
supply chain collaboration are positively related to supply chain collaboration in Ghana’s 
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downstream petroleum sector, and one was negative. While micro-level uncertainty and 
macro-level uncertainty were positively associated with supply chain collaboration, meso-
level uncertainty is negatively associated with supply chain collaboration. The qualitative 
suggest a direct link between micro-level uncertainty and supply chain collaboration. It 
revealed that heightened levels of variability in material, as well as information flows, do 
not lead to supply chain collaboration. Also, thought the quantitative results suggested an 
inverse link between meso-level uncertainty and supply chain collaboration, the qualitative 
findings suggested an opposite and claimed that the tendency of supply chain partners 
withholding vital information is one of the reasons for collaboration. Macro-level 
uncertainty was positively associated with supply chain collaboration. This means that 
unclear and ambiguous situations in a firm's external environment are catalysts for 
collaboration in the downstream petrol sector. Therefore, micro-level uncertainty and macro-
level uncertainty positively influence supply chain collaboration, whereas Meso-level 
uncertain inversely influence supply chain collaboration. These submissions achieved the 
second research objective, which sought to assess the extent to which the dimensions of 
uncertainty influence supply chain collaboration. 
 
The quantitative results revealed the significance of the links between the dimensions of trust 
and supply chain collaboration in Ghana’s downstream petroleum sector. More specifically, 
findings suggest that credibility and benevolence are significant predictors of supply chain 
collaboration in the downstream petroleum sector. The qualitative findings corroborated the 
quantitative results and identified credibility and benevolence as dimensions of trust that 
support supply chain collaboration in Ghana’s downstream petroleum sector. Hence this 
thesis supports the importance of credibility and benevolence for improving collaboration 
amongst firms in Ghana’s downstream petroleum sector. These suggest that behaviours such 
as offering unconditional support as well as past sacrifices, influence willingness to 
collaborate because the feeling of fairness is enhanced while reducing anxiety associated 
with possible opportunistic behaviour. This also means that credibility-enhancing 
behaviours such as openness, honesty, reliability and confidentiality enhance the degree of 
information sharing, collaborative communication as well as risk-sharing amongst supply 
chain partners. Therefore, the dimensions of trust, influence supply chain collaboration. 
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These explanations helped achieve the third research objective, which sought to ascertain 
the extent to which the dimensions of trust, influence supply chain collaboration. 
 
9.3.3 Outcomes of SCC 
This section presents conclusions on how supply chain collaboration influences the 
dimensions of collaborative advantage and firm performance. These relate to the fourth and 
fifth research questions. The conclusions on the fourth and fifth research questions are 
presented in the first and second paragraphs, respectively. 
 
The quantitative findings of this study support the conceptual framework that positively 
influences the dimensions of collaborative advantage. More specifically, the quantitative 
results support the proposed significant relationships between supply chain collaboration 
and process efficiency, offering flexibility, business synergy, quality as well as innovation 
in Ghana’s downstream petroleum sector. The qualitative findings were entirely in tandem 
with the quantitative results as all dimensions of collaborative advantage emerged as 
outcomes of supply chain collaboration. Hence concerning all dimensions of collaborative 
advantage, the results highlight the impact of supply chain collaboration in enhancing the 
efficiency, synergy, flexibility, quality and innovation of firms in Ghana’s downstream 
petroleum sector. This helped address the fourth research objective, which sought to 
determine the degree to which supply chain collaboration influences the dimensions of 
collaborative advantage. 
 
The last research question for this study sought to examine the extent to which supply chain 
collaboration influences the dimensions of firm performance. The quantitative findings 
reveal that both dimensions of firm performance – operational performance and financial 
performance are positively predicted by supply chain collaboration. More precisely, the 
results disclose the significance of the direct links between supply chain collaboration and 
the two dimensions of firm performance (operational performance and financial 
performance) in Ghana’s downstream petroleum sector. Collaborative activities in the 
downstream petroleum sector lead to improved operational as well as the financial 
performance of firms in Ghana’s downstream petroleum sector. This means that supply 
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chain collaboration enhances inventory turnover, customer satisfaction, as well as on-time 
delivery. Also, the finding suggests that supply chain collaboration results in financial 
performance improvements in the form of return on investment, sales growth and return on 
sales. These submissions answer the fifth research objective of this study, which sought to 
determine the extent to which supply chain collaboration influences the dimensions of firm 
performance. 
 
9.4 IMPLICATIONS OF THE STUDY 
This section presents the implications of the study based on the findings in chapter six, 
chapter seven and as summarised in the previous section. 
 
9.4.1 Theoretical implications 
Primarily, the theoretical underpinnings of the study, as discussed in chapter four provided 
the bases for examining the antecedents and outcomes of SCC within the context of the 
downstream petroleum sector. Hence the theoretical model for this study was tested by 
linking the theoretical approaches from prior literature. The findings imply that the expected 
antecedents are relevant for improving SCC. At the same time, SCC is also an essential 
determinant of its outcomes, with specific reference to the downstream petroleum sector. 
From a developing country perspective, the study makes a fundamental contribution to the 
literature on SCC. The findings and analysis also suggest that all antecedents and outcomes 
of SCC extended the use of five fundamental theories in the study context. Though 
quantitatively, the theoretical claims that long-term orientation as a predictor of SCC was 
not affirmed, it emerged with more convincing qualitative evidence of its’ predictive abilities 
in the supply chain dyad. Accordingly, practitioners may gain further understanding and 
perspective on literature that is underpinned by the resource-based theory. Furthermore, a 
partner’s long-term orientation as a predictor of SCC suggests that a long-term orientation 
of supply chain partners is a resource not only for the firm but also for its collaborative 
partners. The remaining conceptual assertions of these theoretical claims (i.e. on the link 
between collectivism and SCC on the one hand and between SCC and the dimensions of 
firm performance), were validated in this study. This should undoubtedly mesmerise to 
supply chain academics as well as managers in the petroleum industry. 
 
244 
 
 
Resource dependency theory suggests how supply chains with low power distance are more 
likely to be collaborative. Power symmetry lends support to the theoretical contentions of 
(Chicksand et al., 2012), which is a valid confirmation of the resource dependency theory 
(Barney, Williamson). They asserted that the degree to which influential members of use 
their power reasonably determines how less powerful members of the supply chain agree to 
willingly collaboration with the influential member the supply chain. This study revealed 
that a high degree of power symmetry derived from a partner use of power that influences 
collaboration in a supply chain. This antecedent is one of the strongest predictors of SCC 
both quantitatively and qualitatively. Hence future researchers can base their generalisation 
of the resource dependency theory on SCC on this finding. 
 
Whereas transaction cost economics theory attests to antecedents such as uncertainty 
avoidance, benevolence and credibility are likely to predict SCC, it also attests to SCC 
influencing outcomes such as operational performance and financial performance. Hence the 
theoretical foundations of these antecedents and SCC affirmed some of these claims. 
Specifically, the results for benevolence indicate that relational governance in a supply chain 
is dependent on the extent of the partners’ feeling of impartiality and objectivity assessed by 
the partner's willingness to continue to collaborate (Williamson, 2016). Similarly, the 
findings for credibility also suggest that inter-firm governance in supply chains is premised 
on dependability, consistency and authenticity, which determines partners’ willingness to 
engage collaborative relationships (Williamson, 2016). Also, the findings affirmed 
theoretical claims that operational perforce and financial performance are outcomes of SCC, 
because, collaboration amongst partners, reducing transaction costs through the minimising 
the likelihood of opportunistic behaviour. However, uncertainty avoidance could not 
confirm the theoretical proposed underpinnings. These findings further indicate that 
benevolence and credibility are key perceptual antecedents in the relationships amongst 
supply chain partners. At the same time, operational performance and financial performance 
are also critical outcomes of same. 
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A collaborative advantage in the form of process efficiency, flexibility, synergy, quality and 
innovation are a valid attestation of the theoretical claims of which also support the extended 
resource-based theory (Barney, 2012). He argued that collaboration is a resource that extends 
beyond the boundaries of the focal firm and which brings advantages that do not accrue to 
an individual firm acting alone. The study suggests that close collaboration emanating from 
participating in collaborative activities with other supply chain partners significantly 
influences the benefits accruing from such collaborations. Furthermore, SCC strongly 
predicts all five dimensions of collaborative advantage. Hence future studies can use these 
results as the bases for generalising the extended resource-based theory from the perspective 
of supply chain collaboration. 
 
As in the quantitative phase, five theoretical arguments were integrated into the qualitative 
strand to validate and explain the quantitative findings better understanding. This produced 
a resulted in a situation where the interview findings converged with or validated the 
quantitative findings in terms of the links between collectivism, power symmetry, 
uncertainty benevolence, credibility and SCC. Further, process efficiency, flexibility, 
quality, innovation, operational performance and financial performance as perceived by 
interview respondents are valid outcomes of SCC. Nonetheless, the qualitative findings on 
the effect of long-term orientation and SCC diverged from the non-significant quantitative 
findings. They added further explanations as to how and why long-term orientation is a key 
antecedent of SCC. Again, regarding the roles of micro-level uncertainty, meso-level 
uncertainty and macro-level uncertainty in influencing SCC, the qualitative findings 
diverged from the quantitative results and validated the theoretical assertions of Binder 
(2017) on how these dimensions of uncertainty as direct antecedents of SCC. Since long-
term orientation and the dimensions of uncertainty have been used in the literature as critical 
antecedents of SCC, the divergence in the inconsistent quantitative findings suggest that 
supply chain researchers aggress this issue in a variety of ways from different perspectives.  
 
9.4.2 Managerial implications 
The quantitative and qualitative findings in terms of the significant antecedents and 
outcomes of SCC. Regarding the quantitative findings, the PLS output reveals that the direct 
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relationship between collectivism and supply chain collaboration is indication collectivism 
is an important antecedent to supply chain collaboration. This suggests that it is an integral 
part of supply chain partners’ competences; and that the manager of a downstream petroleum 
firm should ensure that they work cooperatively and also ensure that supply chain partners 
are jointly responsible for the success and failure of their collaborative relationship because 
of the basis for successful collaborations. It is also critical for managers in the downstream 
petroleum industry to recognise that perceptual antecedents of SCC are essential in ensuring 
successful supply chain collaborations. More precisely, the results reveal that power 
symmetry is a significant predictor of SCC, suggesting that managers of downstream 
petroleum firms should consider power and its use in the supply chain is fundamental to 
successful supply chain collaborations. 
 
Surprisingly, while the quantitative results on how micro-level uncertainty, meso-level 
uncertainty and macro-level uncertainty influence SCC could not provide support for the 
theoretical assertions that collaboration is a means to responding to or minimising the effects 
of uncertainty on the firm. The qualitative insights diverged from the quantitative results. 
They validated the theoretical assertions that, from the perspective of contingency theory, 
micro, meso, and macro-level uncertainties are important antecedents of SCC. This implies 
that managers of BDCs, OMCs and LPGMCs should look only at the problems associated 
with uncertainty but should instead consider it as an antecedent or catalyst for performance 
improvement through SCC and its attendant benefits. 
 
Furthermore, the causal relationship between benevolence and SCC suggests that 
benevolence – one of the behavioural and perceptual antecedents of SCC – is a critical tool 
for collaboration within the downstream petroleum dyad. This implies that it is an essential 
means of reducing transaction costs through diminishing opportunistic tendencies amongst 
supply chain partners. Similarly, the direct relationship between credibility and SCC 
suggests that credibility – another behavioural and perceptual antecedent of SCC – is critical 
to ensuring successful collaborations in the downstream petroleum dyad. Accordingly, 
opportunistic tendencies of collaborative parties are likely to diminish, thereby reducing 
transaction costs for the parties. Similarly, the qualitative findings conclusively affirmed the 
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quantitative results and suggested further that, managers BDCc, OMCs and LPDMCs should 
pay critical attention to building benevolent and credible relationships.  
 
Besides, managers in the downstream petroleum dyad must realise that collaborative 
behaviours and activities are critical for creating resources outside the boundary of the 
individual collaborating firms in the form of collaborative benefits. More indicatively, the 
causal relationship between SCC and the dimensions of collaborative advantage (i.e. 
efficiency, flexibility, synergy, quality and innovation) suggest that managers of 
downstream petroleum firms should consider collaboration as a means to creating additional 
resources that lie beyond the frontiers of their firms, but very beneficial to the participant in 
the collaborative relationship. Equally, the qualitative insights suggest that though SCC 
could not predict all the dimensions of collaborative advantage, it nonetheless brings benefits 
in the forms of efficiency, flexibility, quality and innovation. Hence from the perspective of 
qualitative data, SCC is not an antecedent of business synergy in the downstream petroleum 
sector. 
 
 As well, the quantitative findings further reveal that collaborative behaviours and activities 
such as collaborative communication and resource sharing are vital to the reduction in 
transaction costs via minimising collaborative partners’ opportunistic tendencies, for 
enhanced firm performance. More specifically, the direct effect of SCC on both dimensions 
of firm performance suggests that managers of downstream petroleum firms should consider 
that SCC is fundamental to improvements in their operational as well as financial 
performance. Correspondingly, insights from the qualitative findings suggest conclusively 
that collaborative activities managers of downstream petroleum firms are a significant 
antecedent to performance improvements. 
 
9.5 RECOMMENDATIONS 
Based on the findings enumerated earlier, the following recommendations are suggested by 
the researcher to the management and owners of firms in Ghana’s downstream petroleum 
sector. 
 
 
248 
 
For the successful implementation of collaboration enhancing strategies in Ghana’s 
downstream petroleum sector, there’s the need to build collaborative behaviours such as 
collectivism, long-term orientation, power symmetry and uncertainty avoidance. Because 
these were identified by either the quantitative or qualitative results to be the strongest 
predictors of SCC, managers of Ghana’s downstream petroleum sector should prioritise 
the dimensions of collaborative culture in any attempt at improving the dimensions of 
collaborative culture for the sole purpose of enhancing SCC. Likewise, owners of firms in 
the downstream petroleum sector should endeavour to create supply chain relationships 
where parties are jointly responsible for its success or failure as well as encourage 
cooperative working and a feeling of joint liability attitude amongst their supply chains. 
Additionally, owners and managers of downstream petroleum companies should prioritise 
the establishment of long-term relationships and long-term investment over short-term 
transactions and investments. 
 
In improving SCC, it is recommended that Managers of downstream petroleum firms should 
include an emphasis on all dimensions of uncertainty, namely, micro-level uncertainty, 
meso-level uncertainty and macro-level uncertainty. If the relationships between the 
dimensions of uncertainty and SCC were assessed quantitatively, the recommendation 
would be that emphasis should not be placed on any of the dimensions of uncertainty (i.e. 
micro-level uncertainty, meso-level uncertainty and macro-level uncertainty). However, if 
these relationships are examined qualitatively, then, the recommendation would be that 
serious attention is paid to all levels of uncertainty, though micro-level uncertainty macro-
level uncertainty should be given priority. Managers of downstream companies are, 
however, alerted to that while micro-level uncertainty and micro-level uncertainty were non-
significantly associated with supply chain collaboration, meso-level uncertainty and supply 
chain collaboration were inversely related, albeit non-significant. 
 
Additionally, Manager and owners of firms in Ghana’s downstream petroleum sector should 
build a culture of trust amongst members of their supply chains as this reduces the tendency 
of opportunistic thereby enhancing the chances of successful collaboration. More 
specifically, benevolence and credibility amongst supply chain partners improve their ability 
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to collaborate. Equal priority should be given to both benevolence and credibility-enhancing 
behaviours in an attempt to improve the prospects of collaboration amongst the members of 
a supply chain. To achieve this, Managers of downstream petroleum firms should offer 
unconditional support, make sacrifices for partners and display a high level of emotional 
intelligence in their relationships with their supply chain partners as these actions engender 
a feeling of fairness and minimise opportunistic behaviour. Further, they should encourage 
and exhibit credibility-enhancing behaviours and principles such as openness, honesty 
reliability and sincerity as these improve their credibility and subsequently improve supply 
chain collaboration. 
  
The most effective way to of improving the efficiency, flexibility and synergy is through 
effective collaboration amongst supply chain partners. Accordingly, management action 
should be focused on reinforcing collaborative behaviours such as collaborative decision 
making and information sharing. Owners and managers in the downstream petroleum sector 
should ensure that incentives are aligned within their supply chains to guarantee 
improvements in the efficiency with they execute their operations, as well as the flexibility 
with which they respond to the changing needs of their customers. Moreover, the 
management of firms in Ghana’s downstream petroleum sector should also make the proper 
investments in their supply chain relationships as these create super-additive value while 
reducing super-additive costs for the collaborative partners. The empirical evidence from 
this study showed that collaborative activities such as risk and resource as well as 
synchronised performance management improve product quality and innovation. 
Management should, however, be alerted to the fact that the qualitative data did not support 
the link between supply chain collaboration and business synergy. 
 
Finally, the findings of the study reveal that supply chain collaboration positively predicts 
operational performance and financial performance. Hence the best way for owners and 
managers in the downstream petroleum sector to influence firm performance engage in 
collaborative activities such as mutual communication, information, risk and resource 
sharing. As statistically demonstrated in this study, supply chain collaboration directly 
influences firm performance in terms of enhanced inventory turnover, customer satisfaction, 
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as well as on-time delivery. Therefore, management needs to enhance the organisations’ 
ability to collaborate through ensuring that they and their supply chain partners engage 
collaboratively. This can be achieved by prioritising goal congruence, joint decision making 
as well as setting common goals along with standard parameters at measuring them.  
 
9.6 CONTRIBUTIONS OF THE STUDY 
The study made contributions to supply chain collaboration in several ways. A theoretical 
framework was developed and investigated under a new theoretical research setting.  
Theoretically, the study contributes and extends the transaction cost theory, resource-based 
theory, resource dependency theory and resource dependency theory. Methodologically, the 
study’s contribution is in its operationalisation of the antecedents and outcomes of supply 
chain collaboration as sub-construct rather than composites. Contextually, the study also 
contributes to by incorporating perspectives from the downstream petroleum sector of a 
developing country. These contributions are summarised in table 9.1.
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Table 9.1: Contributions of the study 
A. Theoretical Contribution 
Theory  Use of Constructs Comments 
Transaction Cost Economics Uncertainty Avoidance, Benevolence, 
Credibility, Operational Performance, 
Financial Performance. 
The analytical horizon of these constructs has been extended 
in explaining supply chain collaboration. Hence this study 
extends the use of transaction cost economics theory 
concerning the antecedents and outcomes of supply chain 
collaboration.  
 
Resource-based Theory Collectivism, long-term orientation, 
Operational Performance, Financial 
Performance. 
The resource-based theory has been used to explain 
collaborative culture. This study extends its arguments in 
examining the antecedents and outcomes of supply chain 
collaboration with collectivism, long-term orientation 
operational performance and financial performance. 
 
Extended Resource-based 
Theory 
Process Efficiency, Offering 
Flexibility, Business Synergy, Quality 
and Innovation. 
The analytical horizon of these constructs has been extended 
in explaining supply chain collaboration. Hence this study 
extends the use of extended resource-based theory about the 
outcomes of supply chain collaboration in the form of the 
dimensions of collaborative advantage. 
 
Resource Dependency 
Theory 
Power symmetry The analytical horizon of the power symmetry construct has 
been extended in explaining supply chain collaboration. 
Hence this study extends the use of resource dependency 
theory concerning the antecedents of supply chain 
collaboration.  
 
Contingency Theory Micro-level uncertainty, meso-level 
uncertainty, macro-level uncertainty. 
The analytical perspective of these constructs has been 
extended in explaining supply chain collaboration. Hence this 
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study extends the use of contingency theory in relation to the 
antecedents of supply chain collaboration.  
B. Contribution supply chain collaboration body of knowledge: Quantitative 
Relationships Comments 
Dimensions of Collaborative Culture (Collectivism, Long-term 
orientation, Power Symmetry, Uncertainty avoidance) and Supply 
Chain Collaboration. 
As most of the prior studies assessed collaborative culture as 
a composite construct, this study’s contribution is in 
investigating collaborative culture as a multidimensional 
construct and assessed how each dimension influenced supply 
chain collaboration.  
Dimensions of Uncertainty (Micro-level Uncertainty, Meso-level 
Uncertainty, Macro-level Uncertainty) and Supply Chain 
Collaboration. 
As most of the prior studies assessed collaborative culture as 
a composite construct, this study’s contribution is in its 
investigation of uncertainty as a multidimensional construct 
by assessing how each dimension influenced supply chain 
collaboration. 
Dimensions of Trust (Credibility, Benevolence) and Supply Chain 
Collaboration. 
Since prior studies have assessed trust as a composite 
construct, this study’s contribution is in its operationalisation 
of trust as a multidimensional construct through investigating 
how each dimension influenced supply chain collaboration. 
Supply chain collaboration and the dimensions of collaborative 
advantage (Process Efficiency, Flexibility; Business Synergy, Quality; 
and Innovation). 
Since prior studies have operationalised collaborative 
advantage as a composite construct, this study contributes to 
the literature by operationalising collaborative advantage as a 
multidimensional construct as well as examining how supply 
chain collaboration influences each dimension. 
Supply Chain Collaboration and the dimensions of firm performance 
(Operational Performance, and Financial Performance). 
This study contributes to the literature by validating and 
extending the literature on how supply chain collaboration 
influences the dimensions of firm performance. 
C. Contribution supply chain collaboration body of knowledge: Qualitative 
Relationships Comments 
Dimensions of Collaborative Culture (Collectivism, Long-term 
orientation, Power Symmetry, Uncertainty avoidance) and Supply 
Chain Collaboration. 
These are new contributions from the qualitative findings, 
which largely validated the quantitative findings. 
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Dimensions of Uncertainty (Micro-level Uncertainty, Meso-level 
Uncertainty, Macro-level Uncertainty) and Supply Chain 
Collaboration. 
These are new contributions from the qualitative findings, 
some of which corroborated the quantitative findings. 
Dimensions of Trust (Credibility, Benevolence) and Supply Chain 
Collaboration. 
These are new contributions from the qualitative findings 
which wholly validated the quantitative findings as well as 
present findings from different research settings.. 
Supply chain collaboration and the dimensions of collaborative 
advantage (Process Efficiency, Flexibility; Business Synergy, Quality; 
and Innovation). 
These are new contributions from the qualitative findings 
which wholly corroborated the quantitative findings. 
Supply Chain Collaboration and the dimensions of firm performance 
(Operational Performance, and Financial Performance). 
These are new contributions from the qualitative findings 
which wholly corroborated the quantitative findings besides 
extant findings from different research settings. 
D. Methodological Contributions 
Research Design  
An explanatory sequential mixed-methods design To the author’s best knowledge, this study signifies one of the 
first studies on supply chain collaboration to investigate the 
antecedents and outcomes of supply chain collaboration using 
an explanatory sequential mixed-methods design, which 
ensured an explanation of the quantitative findings. 
Operationalisation of Constructs This study's contribution is in the fact that it signifies one of 
the first studies on supply chain collaboration to investigate, 
at the sub-construct level, the antecedents and outcomes of 
supply chain collaboration thereby, making the findings more 
useful for decision-makers. 
E. Contextual Contributions  
 The study contributes to the literature by using developing 
country data to augment the evolving literature as well as 
contribute to the debate supply chain collaboration, its 
antecedents as well as outcomes. 
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9.7 PUBLICATION PIPELINE 
The publication pipeline for the study is presented in Table 9.2. The authors of the paper 
will, however, determine the final choice of the journal. 
 
Table 9.2 The planned potential publication  
Proposed Topics Targeted Journals 
An Explanatory Sequential Mixed Methods 
Examination of How the Dimensions of 
Collaborative Culture Influence Supply Chain 
Collaboration. 
 
❖ Business Research 
Quarterly 
Antecedents and outcomes of supply chain 
collaboration in Ghana’s downstream petroleum 
sector.  
 
❖ Business Horizons 
The Mediating Role of Supply Chain 
collaboration.on the relationship between 
Collaborative Culture, Trust, Uncertainty on Firm 
Performance 
❖ International Journal of 
Operations and Production 
Management   
 
9.8 LIMITATIONS OF THE STUDY 
This study assessed the relationships between supply chain collaboration, its antecedents and 
outcomes. However, its strengths notwithstanding, the findings of this thesis should be taken 
with some caveat as the empirical approach adopted in this study is unique. Nevertheless, in 
studying supply chain collaboration, the wide range of antecedents and outcomes could 
influence the findings. This study, therefore, ignites the need for future that strives to 
incorporate the antecedents and outcomes in the research model as this helps overcome the 
challenge that arises as to which, or how many antecedents and outcomes should be included. 
Hence, having taken cognisance of the above, the following would have to be cautiously 
considered in any attempt at generalising the findings of the study.  
 
The study used data from one part (downstream) of the sector (petroleum) in one country 
(Ghana). Even though this ensured rich internal validity, it may also inhibit the 
generalisability of the findings beyond these parameters. However, the findings could have 
relevance to Ghana’s downstream petroleum sector. Even though the sample used for this 
study constitutes more than 90% of the target population, the sample was relatively small 
compared with similar studies on supply chain collaboration. As a result, the non-significant 
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results for hypothesis H1b, H1d, H2a, H2b and H2c could be attributable to the relatively 
small size of the sample. 
 
Furthermore, the findings of the study are based on self-reported cross-sectional data and 
not on longitudinal data. Hence this may not echo fluctuating circumstances and the 
sequence of association between supply chain partners over time.  This is because the 
specific circumstances of the respondents may have influenced cross-sectional data at the 
time data was collected. Therefore, even though the study applied the explanatory sequential 
mixed methods design to obtain not only quantitative results but also qualitative findings 
that explain the context behind the reported quantitative results in depth and details, it only 
encapsulated the truth at one time. Hence, dynamics of how supply chain collaboration, on 
the one hand, influenced by the dimensions of its antecedents as well as dynamics of how 
SCC on the other hand, influence the dimensions of its outcomes are limited to the findings 
of this study. 
 
Out of the several participants in the downstream petroleum sector, data was collected from 
only BDCs, OMCs and LPGMCs instead of including other participants and service 
providers in the sector. As a result, this result might not depict the full picture of the 
interaction amongst supply chain collaboration, its antecedents as well as its outcomes as 
products and services jointly determine firm performance and both may influence 
collaboration amongst supply chain partners.  
 
Having conceded these limitations, this study demonstrates effective and extensive 
comprehension of supply chain collaboration, its antecedents besides its outcomes. 
Consequently, the study validates the proposed model, thereby emphasising how firms in 
the downstream petroleum sector should endeavour to build their supply chain relationships.  
 
9.9 DIRECTIONS FOR FUTURE RESEARCH 
Since this study considered a developing country context as a neglected area in the prior 
academic literature on supply chain collaboration, it nonetheless offers valuable insights and 
course to supply chain academics for future research. More precisely, because this study took 
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a new direction in terms of the operationalisation of the antecedents and outcomes of supply 
chain collaboration in addition to the use of an explanatory sequential mixed-method research 
design, it affords a firm the bases for myriad research opportunities. Accordingly, the 
following suggestions for future research are proposed.  
 
First, wholesalers (BDCs) and retailors (OMCs and LPGMCs) of petroleum products, in 
general, were used for this study to assess the relationships amongst supply chain 
collaboration, its antecedents in addition to its outcomes. Nevertheless, it was detected that 
some of the findings were affected by the use of the generalised approach, randomly selecting 
samples for both categories of firms in the downstream petroleum sector.  Therefore, a 
separate analysis in the form of a multigroup analysis of these relationships amongst 
wholesaler and retailers could be a valid, future research direction. In other words, a study 
with large samples from these two categories of firms, for comparative purposes, could be a 
useful future research proposition.  
 
Second, though the importance of both products and services in determining firm 
performance cannot be overemphasised, this study zeroed in on only the perspectives of 
wholesalers and retailers of petroleum products rather than firms providing services in the 
sector. Accordingly, any study that includes both aspects could help capture the full picture 
of supply chain collaboration in the downstream petroleum sector. A comparative analysis 
that assesses whether terse are any variations in the views of firms providing products and 
those providing services could bring to the fore, the nuances in the perceptions of these firms 
on supply chain collaboration within the sector.  
 
Third, because this thesis underscores the study populations’ views regarding their most 
important supplier, it ignored their perceptions of other suppliers with which they do 
business. Accordingly, it may be crucial to capture the views of other ordinary or 
conventional suppliers in any future research on supply chain collaboration, its antecedents 
as well as its outcomes. 
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Fourth, developing a more effective and comprehensive scale to measure SCC, its 
antecedents and outcomes in Ghana’s downstream oil and gas sector through focus group 
and in-depth interviews to appreciate the pertinent issues in this context is paramount. These 
issues could, then, be merged with those from existing scales on SCC combined, its 
antecedents and outcomes to develop an appropriate set of measures that are suitable for 
measuring SCC, its antecedents and outcomes in Ghana’s downstream petroleum sector. 
 
Fifth, supply chain collaboration, its antecedents and outcomes are dynamic; thus, the 
relations existing amongst them may also change with time. As a result, a longitudinal 
study employing the hypotheses used in this study would improve the literature on the 
convolutions of relationships between the dimensions of collaborative culture, 
uncertainty, trust and SCC as well as the relationships between SCC and the dimensions 
of collaborative advantage and firm performance. 
 
Sixth, it is also recommended that these hypotheses be empirically tested in similar studies 
on different settings such as in Ghana’s petroleum upstream, in different sectors (i.e. 
telecommunications sector, financial sector and manufacturing sector) or a similar 
developing country. 
  
Finally, though the findings within this context affirm some of the findings from developed 
as well as a developing country context, most of the findings are not only interestingly new 
but also provisional unless validated in new supplementary studies. Accordingly, this study 
opens a new opportunity for studies that affirm this in the context of a different country. 
Furthermore, as this study examined a developing country context, any analogous developing 
country perspective such as Nigeria or South Africa could be valuable in validating the 
findings. 
 
 
9.10 CONCLUSION 
This study provided findings that augment literature on, firstly, how the dimensions of 
collaborative culture, uncertainty and trust predict SCC and, secondly, how SCC predicts 
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the dimensions of collaborative advantage and firm performance with specific attention to 
Ghana’s downstream petroleum sector. Each research objective was achieved through two 
separate, sequential, but connected, phases (quantitative and qualitative) of analysis using 
the PLS approach to SEM, as demonstrated in the five structural models in chapter six and 
thematic analysis, as reported in chapter seven. The study established that the dimensions of 
collaborative culture, uncertainty and trust predicted SCC, while SCC also predicted the 
dimensions of collaborative advantage and firm performance. Figure 9.2 shows the various 
chapters that have been completed in this research. 
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APPENDIX A: QUESTIONNAIRE 
QUESTIONNAIRE – SURVEY ON THE ANTECEDENTS AND OUTCOMES OF 
SUPPLY CHAIN COLLABORATION 
 
Thank you for agreeing to participate in this study. The questions in this questionnaire relate 
to the firm where you work, referred to in this questionnaire as “my firm”. The questionnaire 
comprises seven (7) sections – A, B, C, D, E, F and G. The questionnaire should take you 
not more than 20 minutes to complete. 
 
SECTION A:  COLLABORATION  
 
Rate your level of agreement (from 1 to 7) with the following statements, where 1 = 
Least agreement and 7 = Strong agreement. 
MY FIRM AND OUR SUPPLY 
CHAIN PARTNERS……. 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
1. ... inform each other in advance of 
changing needs. 
       
2. ... expect that useful information 
will be shared. 
       
3. … expect to keep each other 
informed about any critical change. 
       
4. … have a joint team. 
       
5. … conduct joint planning to 
anticipate & resolve operational 
problems. 
       
6. … make joint decisions about ways 
to improve overall cost efficiency. 
       
7. … agree on the goals of the supply 
chain. 
       
8. … agree on the importance of 
collaboration across the supply 
chain. 
       
9. … agree on improving the 
performance of the whole supply 
chain performance. 
       
10. … jointly plan on promotional 
events. 
       
11. … jointly develop demand 
forecasts. 
       
12. … jointly work out solutions. 
       
MY FIRM AND OUR SUPPLY 
CHAIN PARTNERS……. 
Least 
agreement 2 3 4 5 6 
Strong 
agreement 
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1 7 
13. … co-develop systems to evaluate 
and publicize each other’s 
performance. 
       
14. … share costs e.g., loss on order 
changes. 
       
15. … share benefits e.g., saving on 
reduced inventory costs 
       
16. … share any risks that can occur in 
the supply chain 
       
17. … help each other to mitigate risk 
in our supply chain as a whole. 
       
18. … do not push risk to another party. 
       
19. … use metrics to assess SC 
performance as a whole 
       
20. … work together to improve SC 
performance 
       
21. … help each other to reduce SC 
cost. 
       
22. … both dedicate personnel to 
manage the collaborative processes 
       
23. … share technical supports 
       
24. … share equipment (e.g. computers, 
networks, machines) 
       
25. … have frequent contacts on a 
regular basis. 
       
26. …  have open and two-way 
communication. 
       
27. …  have many different channels 
through which to communicate. 
       
28. …  jointly search and acquire new 
and relevant knowledge. 
       
29. … jointly assimilate and apply 
relevant knowledge. 
       
30. … jointly learn the intentions and 
capabilities of our competitors. 
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SECTION B:  COLLABORATIVE CULTURE  
 
Rate your level of agreement (from 1 to 7) with the following statements, where 1 = 
Least agreement and 7 = Strong agreement. 
MY FIRM AND OUR SUPPLY 
CHAIN PARTNERS…….. 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
1. … are jointly responsible for the 
successes and failures of our working 
relationships. 
       
2. … consider it as normal to try to 
cooperate as much as possible. 
       
3. … prefer close cooperation over 
working independently 
       
4. … focus on joint efforts with a feeling 
of ‘‘we are in this together’’ 
       
5. … want and expect to have a long-
term relationship. 
       
6. … believe in the importance of our 
relationship over the long term 
       
7. … believe short-term inequities in the 
relationship would be balanced out by 
mutual benefits over the long term 
       
8. … are willing to make specific 
investments for long term 
relationships. 
       
9. … believe that firms in the supply 
chain have an equal influence on each 
other 
       
10. … believe that firms in the supply 
chain that are in a powerful position 
should meet the needs of less 
powerful firms in mutually beneficial 
arrangements. 
       
11. … believe that firms in the supply 
chain that are in a powerful position 
should have more to say in their 
relationships than their partners 
       
12. … believe that firms in the supply 
chain that are not in a powerful 
position should generally follow the 
will of their partners. 
       
13. … strive to avoid vague and perilous 
situations that pose a threat to the 
survival of our supply chain. 
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MY FIRM AND OUR SUPPLY 
CHAIN PARTNERS…….. 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
14. … try to avoid uncertain situations in 
our supply chain 
       
15. … go great lengths to avoid unclear 
and ambiguous situations in our 
supply. 
       
16. … try to avoid risky situations in our 
supply chain. 
       
 
 
SECTION C:  TRUST  
Rate your level of agreement (from 1 to 7) with the following statements, where 1 = 
Least agreement and 7 = Strong agreement. 
OUR SUPPLY CHAIN PARTNERS….. 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
1. … are open and honest in dealing with 
us. 
       
2. … are reliable. 
       
3. … respect the confidentiality of the 
information they receive from us. 
       
4. … usually keep the promises that they 
make to us. 
       
5. … always provide accurate 
information. 
       
6. … have made sacrifices for us in the 
past. 
       
7. … are willing to aid and support us 
without exception. 
       
8. … care for our welfare when making 
important decisions 
       
9. … respond with understanding when 
we share our problems with them 
       
10. … consider how their actions will 
affect our supply chain  
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SECTION D:  UNCERTAINTIES  
Rate your level of agreement (from 1 to 7) with the following statements, where  1 = 
Least agreement and 7 = Strong agreement. 
Statements 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
1. The demand for our plant’s products is 
stable and predictable 
       
2. Manufacturing demands are stable in our 
firm. 
       
3. Our total demand, across all products, is 
relatively stable 
       
4. Our demand forecasts are generally 
accurate 
       
5. Our customers have access to our 
production plans  
       
6. Manufacturing (production and operations 
management) management is aware of 
our business strategy 
       
7. We share our production plans with our 
suppliers 
       
8. Our competitive pressures are extremely 
low. 
       
9. Competitive moves in our market are 
slow and deliberate, with long time gaps 
between different companies’ reactions 
       
10. The needs and wants of our customers are 
changing very slowly. 
       
11. Our customers’ needs and wants are easy 
to ascertain. 
       
 
 
SECTION E:  COLLABORATIVE ADVANTAGES  
Rate your level of agreement (from 1 to 7) with the following statements, where 1 = 
Least agreement and 7 = Strong agreement. 
MY FIRM AND OUR SUPPLY 
CHAIN PARTNERS……….. 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
1. … ...better stay within an agreed 
budget when compared to industry 
norms 
       
2. … have higher productivity standards 
when compared to industry norms 
       
3. … better meet on-time delivery 
requirements when compared to 
industry norms 
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MY FIRM AND OUR SUPPLY 
CHAIN PARTNERS……….. 
Least 
agreement 
1 2 3 4 5 6 
Strong 
agreement 
7 
4. … better meet inventory requirements 
(finished goods) when compared to 
industry norms 
       
5. …. offer a greater variety of products 
and services when compared to 
industry norms 
       
6. ... offer customized products/services 
with different features when compared 
to industry norms 
       
7. … better meet different customer 
volume requirements when compared 
to industry norms 
       
8. …  have shorter customer response 
times when compared to industry 
norms 
       
9. …  have integrated IT infrastructure 
and IT resources 
       
10. …  have integrated knowledge bases 
and knowhow 
       
11. …  have integrated marketing efforts 
       
12. …  have integrated production 
systems 
       
13. …  offer products that are highly 
reliable 
       
14. …  offer products that are highly 
durable 
       
15. …  offer products that are of a high 
quality 
       
16. …  have helped each other to improve 
product quality 
       
17. …  introduce new products and 
services to the market quickly 
       
18. …  have rapid new product 
development 
       
19. …  have time-to-market lower than 
industry average 
       
20. …  innovate frequently 
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SECTION F:  FIRM PERFORMANCE. 
 
 Rate (from 1 to 7) the performance of your firm in the following areas over the last       
three (3) years where 1 = Very poor performance and 7 = Very good performance 
Performance areas 
Very 
poor 
1 2 3 4 5 6 
Very 
good 
7 
1. Pre-Tax Return on Assets        
2. Return on Investment        
3. Growth in Return on Investment        
4. Growth in Sales        
5. Return on Sales        
6. Growth in Return on Sales        
7. On-Time Delivery        
8. Inventory Turnover        
9. Customer Satisfaction        
10. Low Damage Levels        
11. Order Cycle Time Variability        
 
SECTION G  Demographic Information 
 
Please complete this section by ticking (√) in the corresponding box or writing the 
requested information. 
 
1) What is your gender?   
Male Female 
  
 
2) What is your Department/Section/Unit? 
…………………………………………….......... 
3) What is your Specialization? 
…………………………………………………..…………. 
4) What is your Highest Academic Qualification? 
………………………………..………… 
5) What is your position in the organisation 
………………………………………………… 
6) How many years of work experience do you have? 
……………………………………… 
7) What is your Age range?  
20 – 30 31 – 40 41 – 50 51 - 60 Above 60 
     
 
THANK YOU FOR YOUR CO-OPERATION IN COMPLETING THIS 
QUESTIONNAIRE 
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APPENDIX B: SEMI-STRUCTURED INTERVIEW GUIDE 
 
Introduction: 
1. First, the researcher will introduce herself. 
2. The main aim of the interview session will also be given to the participants and their 
consent to take part in the study as well as the use of the audio recorder by the researcher 
will be sought. 
3. Participant is requested to sign informed consent form 
4. The researcher switches recorder on 
Main interview questions 
Collaborative Culture (Main Questions) Clarifying Questions (To be used as needed 
Which dimensions of your culture would you 
consider to be key elements in supporting 
collaboration in your supply chain? 
❖ Can you elaborate a little on this? 
❖ Can you give reasons? 
❖ Can you give me some examples? 
 
Trust (Main Questions) Clarifying Questions (To be used as needed 
Which dimensions of trust would you consider 
to be key elements in supporting collaboration 
in your supply chain? 
❖ Can you elaborate a little on this? 
❖ Can you give reasons? 
❖ Can you give me some examples? 
 
Uncertainty Main Questions Clarifying Questions (To be used as needed 
Which dimensions of uncertainty would you 
consider to be key elements in supporting 
collaboration in your supply chain? 
❖ Can you elaborate a little on this? 
❖ Can you give reasons? 
❖ Can you give me some examples? 
 
Collaborative advantage Main Questions Clarifying Questions (To be used as needed 
Which dimensions of collaborative advantage 
would you consider to be key outcomes 
collaboration in your supply chain? 
❖ Can you elaborate a little on this? 
❖ Can you give reasons? 
❖ Can you give me some examples? 
 
Firm performance Main Questions Clarifying Questions (To be used as needed 
Which dimensions of firm performance would 
you consider to be key outcomes collaboration 
in your supply chain? 
❖ Can you elaborate a little on this? 
❖ Can you give reasons? 
❖ Can you give me some examples? 
 
Background information 
8) What is your gender?  Male [     ] Female [     ] 
9) What is your Department/Section/Unit? ………………………………………….......... 
10) What is your Specialization? ……………………………………………………………. 
11) What is your Highest Academic Qualification? ……………………………………… 
12) What is your position in the organisation ……………………………… 
13) How many years of work experience do you have? ……………………………………… 
14) What is your Age range? 20-30 [   ] 31-40 [  ] 41-50 [   ] Above 60 [   ]  
 
End of interview 
Participants will be thanked for their valuable time spent with the researcher after which the 
audio recorder will be switched off. 
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APPENDIX C: CROSS LOADINGS 
  BEN BUS COL CRE FPP INN LTO MAC MES MIC OFF OPP POS PRE QUA SCC UNA 
CA_BUS1 0.388 0.904 0.343 0.366 0.294 0.551 0.410 0.278 0.190 0.277 0.595 0.327 0.528 0.437 0.520 0.451 0.388 
CA_BUS2 0.369 0.914 0.291 0.382 0.283 0.505 0.411 0.267 0.222 0.302 0.515 0.317 0.470 0.397 0.504 0.439 0.410 
CA_BUS3 0.356 0.910 0.327 0.275 0.248 0.534 0.427 0.293 0.233 0.295 0.572 0.329 0.503 0.362 0.502 0.430 0.319 
CA_BUS4 0.348 0.896 0.314 0.311 0.289 0.550 0.471 0.285 0.184 0.299 0.551 0.373 0.452 0.399 0.569 0.506 0.337 
CA_INN1 0.435 0.539 0.320 0.361 0.260 0.817 0.492 0.376 0.234 0.308 0.465 0.371 0.401 0.410 0.707 0.416 0.351 
CA_INN2 0.408 0.605 0.371 0.368 0.329 0.898 0.483 0.387 0.307 0.396 0.566 0.381 0.382 0.500 0.678 0.478 0.393 
CA_INN3 0.386 0.503 0.277 0.340 0.302 0.913 0.438 0.381 0.252 0.382 0.562 0.413 0.335 0.388 0.617 0.473 0.446 
CA_INN4 0.354 0.374 0.260 0.327 0.304 0.786 0.382 0.395 0.305 0.436 0.560 0.452 0.357 0.419 0.479 0.452 0.390 
CA_OFF1 0.409 0.474 0.322 0.322 0.250 0.515 0.460 0.312 0.281 0.338 0.842 0.392 0.391 0.658 0.406 0.369 0.338 
CA_OFF2 0.325 0.459 0.330 0.270 0.258 0.520 0.443 0.259 0.251 0.363 0.889 0.351 0.423 0.531 0.385 0.391 0.368 
CA_OFF3 0.341 0.578 0.322 0.329 0.273 0.520 0.438 0.280 0.232 0.327 0.897 0.371 0.460 0.427 0.441 0.395 0.368 
CA_OFF4 0.385 0.586 0.272 0.355 0.386 0.595 0.432 0.317 0.251 0.304 0.766 0.371 0.344 0.431 0.541 0.364 0.367 
CA_PRE1 0.190 0.230 0.449 0.244 0.371 0.328 0.312 0.326 0.091 0.204 0.329 0.453 0.181 0.777 0.251 0.238 0.365 
CA_PRE2 0.316 0.334 0.472 0.281 0.371 0.474 0.471 0.414 0.277 0.331 0.499 0.451 0.311 0.898 0.407 0.375 0.351 
CA_PRE3 0.395 0.333 0.392 0.387 0.342 0.435 0.466 0.333 0.354 0.344 0.521 0.333 0.329 0.879 0.414 0.414 0.307 
CA_PRE4 0.412 0.548 0.429 0.360 0.360 0.458 0.561 0.325 0.305 0.355 0.638 0.458 0.422 0.870 0.436 0.442 0.358 
CA_QUA1 0.398 0.524 0.326 0.390 0.363 0.568 0.465 0.192 0.156 0.218 0.448 0.375 0.330 0.400 0.840 0.455 0.467 
CA_QUA2 0.404 0.451 0.261 0.411 0.420 0.620 0.420 0.237 0.247 0.285 0.450 0.383 0.310 0.387 0.905 0.442 0.510 
CA_QUA3 0.461 0.539 0.232 0.368 0.386 0.633 0.436 0.327 0.277 0.279 0.444 0.368 0.391 0.386 0.934 0.434 0.504 
CA_QUA4 0.426 0.508 0.217 0.406 0.311 0.704 0.445 0.337 0.283 0.263 0.470 0.373 0.414 0.409 0.807 0.440 0.404 
CC_COL1 0.066 0.276 0.771 0.097 0.159 0.228 0.428 0.091 0.128 0.289 0.368 0.391 0.174 0.456 0.151 0.268 0.354 
CC_COL2 0.093 0.326 0.743 0.115 0.196 0.264 0.388 0.185 0.044 0.256 0.340 0.436 0.201 0.327 0.139 0.270 0.387 
CC_COL3 0.202 0.184 0.883 0.208 0.282 0.313 0.508 0.154 0.184 0.345 0.206 0.347 0.241 0.438 0.277 0.365 0.341 
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CC_COL4 0.363 0.351 0.838 0.380 0.384 0.332 0.696 0.202 0.298 0.373 0.313 0.401 0.374 0.410 0.328 0.490 0.388 
CC_LOT4 0.602 0.478 0.387 0.483 0.393 0.461 0.755 0.472 0.400 0.410 0.455 0.267 0.580 0.425 0.462 0.551 0.398 
CC_LTO1 0.368 0.268 0.642 0.430 0.449 0.335 0.801 0.172 0.281 0.346 0.348 0.488 0.297 0.394 0.312 0.471 0.442 
CC_LTO2 0.370 0.310 0.553 0.394 0.323 0.440 0.847 0.227 0.253 0.325 0.395 0.394 0.255 0.484 0.417 0.434 0.456 
CC_LTO3 0.358 0.452 0.545 0.350 0.223 0.442 0.822 0.249 0.196 0.274 0.470 0.356 0.507 0.453 0.429 0.462 0.380 
CC_POS1 0.441 0.464 0.373 0.388 0.386 0.323 0.604 0.327 0.247 0.191 0.409 0.345 0.761 0.367 0.413 0.488 0.430 
CC_POS2 0.362 0.413 0.205 0.279 0.297 0.356 0.454 0.284 0.229 0.157 0.362 0.201 0.788 0.296 0.420 0.423 0.394 
CC_POS3 0.444 0.415 0.180 0.370 0.155 0.356 0.306 0.413 0.307 0.306 0.390 0.112 0.847 0.264 0.282 0.502 0.316 
CC_POS4 0.411 0.413 0.274 0.315 0.098 0.334 0.298 0.414 0.259 0.287 0.351 0.121 0.777 0.278 0.210 0.472 0.366 
CC_UNA1 0.394 0.479 0.441 0.308 0.290 0.352 0.431 0.294 0.232 0.225 0.448 0.398 0.544 0.403 0.399 0.394 0.755 
CC_UNA2 0.415 0.308 0.412 0.379 0.360 0.395 0.456 0.318 0.202 0.214 0.372 0.433 0.392 0.346 0.488 0.446 0.917 
CC_UNA3 0.432 0.265 0.415 0.422 0.419 0.413 0.462 0.316 0.208 0.276 0.319 0.451 0.330 0.279 0.516 0.497 0.904 
CC_UNA4 0.476 0.342 0.285 0.494 0.328 0.415 0.426 0.377 0.217 0.287 0.327 0.385 0.377 0.342 0.435 0.483 0.826 
COC_AVG 0.486 0.391 0.221 0.375 0.247 0.474 0.393 0.222 0.283 0.240 0.431 0.217 0.431 0.238 0.491 0.612 0.359 
DES_AVG 0.568 0.359 0.247 0.592 0.310 0.384 0.372 0.361 0.295 0.419 0.266 0.254 0.426 0.243 0.325 0.806 0.328 
FP_FIP1 0.256 0.206 0.396 0.314 0.740 0.258 0.314 0.255 0.233 0.409 0.261 0.542 0.157 0.403 0.293 0.325 0.353 
FP_FIP2 0.449 0.194 0.272 0.519 0.880 0.254 0.333 0.235 0.359 0.453 0.249 0.473 0.214 0.324 0.329 0.434 0.250 
FP_FIP3 0.402 0.179 0.221 0.427 0.827 0.206 0.336 0.230 0.389 0.378 0.216 0.455 0.271 0.256 0.223 0.387 0.195 
FP_FIP4 0.303 0.218 0.249 0.402 0.812 0.272 0.342 0.213 0.135 0.262 0.282 0.529 0.231 0.260 0.344 0.299 0.389 
FP_FIP5 0.408 0.357 0.301 0.451 0.869 0.377 0.451 0.372 0.343 0.381 0.378 0.600 0.285 0.458 0.438 0.452 0.444 
FP_FIP6 0.347 0.350 0.254 0.401 0.803 0.355 0.364 0.360 0.269 0.317 0.294 0.622 0.275 0.337 0.459 0.381 0.421 
FP_OPP1 0.134 0.232 0.354 0.295 0.619 0.253 0.328 0.310 0.223 0.312 0.179 0.736 0.109 0.203 0.312 0.286 0.389 
FP_OPP2 0.310 0.217 0.458 0.386 0.597 0.390 0.429 0.314 0.356 0.398 0.354 0.798 0.143 0.453 0.370 0.350 0.401 
FP_OPP3 0.198 0.120 0.224 0.231 0.495 0.256 0.315 0.217 0.211 0.251 0.199 0.750 -0.050 0.239 0.270 0.171 0.282 
FP_OPP4 0.098 0.381 0.339 0.148 0.315 0.430 0.320 0.216 0.123 0.170 0.401 0.755 0.319 0.425 0.339 0.289 0.378 
FP_OPP5 0.216 0.374 0.328 0.199 0.374 0.375 0.298 0.308 0.177 0.271 0.421 0.668 0.292 0.410 0.277 0.312 0.325 
GOC_AVG 0.410 0.317 0.383 0.447 0.359 0.393 0.456 0.285 0.166 0.264 0.280 0.392 0.342 0.301 0.318 0.730 0.394 
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IRRS_AVG 0.565 0.430 0.407 0.573 0.397 0.433 0.549 0.259 0.351 0.299 0.368 0.320 0.473 0.393 0.508 0.747 0.536 
JOA_AVG 0.535 0.213 0.198 0.594 0.344 0.161 0.339 0.277 0.311 0.327 0.141 0.125 0.467 0.239 0.207 0.734 0.240 
JOK_AVG 0.599 0.451 0.394 0.538 0.406 0.479 0.508 0.492 0.380 0.490 0.419 0.409 0.415 0.472 0.408 0.777 0.473 
SI_AVG 0.430 0.394 0.443 0.458 0.346 0.354 0.444 0.395 0.382 0.466 0.332 0.267 0.545 0.346 0.303 0.780 0.368 
TR_BEN1 0.842 0.385 0.276 0.692 0.390 0.437 0.462 0.380 0.338 0.315 0.406 0.288 0.502 0.442 0.454 0.647 0.508 
TR_BEN2 0.863 0.341 0.137 0.665 0.348 0.320 0.375 0.246 0.345 0.271 0.281 0.137 0.460 0.264 0.368 0.598 0.306 
TR_BEN3 0.887 0.304 0.163 0.637 0.365 0.334 0.400 0.346 0.366 0.327 0.302 0.128 0.473 0.248 0.348 0.605 0.358 
TR_BEN4 0.818 0.296 0.270 0.627 0.453 0.421 0.552 0.305 0.303 0.342 0.377 0.314 0.389 0.348 0.433 0.517 0.561 
TR_BEN5 0.809 0.368 0.252 0.687 0.337 0.442 0.509 0.255 0.369 0.344 0.448 0.262 0.376 0.390 0.446 0.559 0.410 
TR_CRE1 0.618 0.282 0.250 0.821 0.492 0.254 0.414 0.183 0.392 0.441 0.276 0.251 0.304 0.295 0.275 0.594 0.324 
TR_CRE2 0.584 0.264 0.264 0.817 0.438 0.354 0.464 0.197 0.270 0.347 0.320 0.345 0.349 0.329 0.391 0.470 0.410 
TR_CRE3 0.598 0.288 0.293 0.860 0.441 0.397 0.431 0.283 0.237 0.306 0.305 0.414 0.310 0.320 0.422 0.542 0.507 
TR_CRE4 0.703 0.368 0.181 0.872 0.394 0.354 0.478 0.333 0.419 0.401 0.300 0.262 0.413 0.316 0.428 0.624 0.360 
TR_CRE5 0.774 0.334 0.208 0.845 0.411 0.366 0.413 0.226 0.327 0.308 0.375 0.227 0.420 0.344 0.394 0.638 0.415 
UN_MAC1 0.222 0.208 0.233 0.201 0.258 0.362 0.247 0.815 0.509 0.567 0.197 0.280 0.378 0.226 0.146 0.341 0.244 
UN_MAC2 0.278 0.256 0.194 0.241 0.294 0.380 0.323 0.895 0.461 0.478 0.286 0.341 0.373 0.285 0.231 0.378 0.319 
UN_MAC3 0.404 0.290 0.134 0.321 0.325 0.410 0.325 0.868 0.445 0.433 0.308 0.314 0.422 0.422 0.333 0.411 0.346 
UN_MAC4 0.313 0.285 0.129 0.213 0.270 0.362 0.313 0.794 0.313 0.378 0.355 0.336 0.364 0.415 0.329 0.379 0.377 
UN_MES1 0.385 0.244 0.220 0.339 0.242 0.294 0.318 0.498 0.877 0.664 0.307 0.250 0.368 0.288 0.228 0.413 0.196 
UN_MES2 0.389 0.104 0.154 0.427 0.409 0.179 0.282 0.281 0.825 0.488 0.154 0.225 0.181 0.248 0.202 0.358 0.212 
UN_MES3 0.175 0.222 0.187 0.154 0.234 0.355 0.287 0.510 0.751 0.535 0.286 0.293 0.249 0.254 0.272 0.228 0.224 
UN_MIC1 0.351 0.122 0.345 0.427 0.387 0.252 0.290 0.313 0.552 0.817 0.253 0.243 0.211 0.338 0.166 0.422 0.165 
UN_MIC2 0.317 0.281 0.341 0.414 0.428 0.363 0.334 0.462 0.613 0.933 0.332 0.323 0.288 0.275 0.254 0.444 0.250 
UN_MIC3 0.300 0.370 0.377 0.288 0.351 0.480 0.385 0.602 0.581 0.861 0.395 0.416 0.266 0.318 0.317 0.427 0.344 
UN_MIC4 0.317 0.338 0.288 0.324 0.361 0.435 0.458 0.484 0.601 0.780 0.360 0.342 0.255 0.340 0.286 0.360 0.248 
 
295 
 
APPENDIX D: BIASED CORRECTED CONFIDENCE INTERVALS   
  HTMT MEAN  BIAS 2.5% 97.5% 
Business Synergy ➔ Benevolence 0.440 0.446 0.006 0.283 0.630 
Collectivism ➔ Benevolence 0.277 0.297 0.019 0.201 0.493 
Collectivism ➔ Business Synergy  0.396 0.399 0.003 0.248 0.565 
Credibility ➔ Benevolence 0.864 0.866 0.002 0.787 0.946 
Credibility ➔ Business Synergy 0.399 0.405 0.006 0.236 0.596 
Credibility ➔ Collectivism 0.290 0.309 0.019 0.205 0.499 
Financial Performance ➔ Benevolence 0.489 0.488 -0.001 0.353 0.616 
Financial Performance ➔ Business Synergy  0.332 0.339 0.007 0.167 0.535 
Financial Performance ➔ Collectivism 0.367 0.375 0.008 0.253 0.534 
Financial Performance ➔ Credibility 0.568 0.571 0.003 0.451 0.690 
Innovation ➔ Benevolence 0.524 0.521 -0.003 0.372 0.654 
Innovation ➔ Business Synergy 0.655 0.661 0.006 0.505 0.833 
Innovation ➔ Collectivism 0.408 0.411 0.004 0.268 0.566 
Innovation ➔ Credibility 0.462 0.460 -0.002 0.308 0.604 
Innovation ➔ Financial Performance 0.391 0.392 0.001 0.246 0.527 
Long-Term Orientation ➔ Benevolence 0.618 0.623 0.005 0.484 0.747 
Long-Term Orientation ➔ Business Synergy 0.533 0.534 0.001 0.368 0.674 
Long-Term Orientation ➔ Collectivism 0.754 0.755 0.001 0.638 0.859 
Long-Term Orientation ➔ Credibility 0.600 0.601 0.001 0.458 0.744 
Long-Term Orientation ➔ Financial Performance 0.497 0.503 0.006 0.351 0.665 
Long-Term Orientation ➔ Innovation 0.615 0.618 0.003 0.498 0.745 
Macro-Level Uncertainty ➔ Benevolence 0.407 0.412 0.006 0.281 0.555 
Macro-Level Uncertainty ➔ Business Synergy 0.344 0.354 0.011 0.179 0.550 
Macro-Level Uncertainty ➔ Collectivism 0.234 0.249 0.015 0.155 0.410 
Macro-Level Uncertainty ➔ Credibility 0.326 0.331 0.006 0.211 0.468 
Macro-Level Uncertainty ➔ Financial Performance 0.380 0.379 -0.001 0.240 0.524 
Macro-Level Uncertainty ➔ Innovation 0.517 0.515 -0.001 0.376 0.636 
Macro-Level Uncertainty ➔ Long-Term Orientation 0.410 0.414 0.005 0.266 0.570 
Meso-Level Uncertainty ➔ Benevolence 0.464 0.470 0.006 0.306 0.652 
Meso-Level Uncertainty ➔ Business Synergy 0.275 0.290 0.014 0.124 0.499 
Meso-Level Uncertainty ➔ Collectivism 0.263 0.296 0.033 0.215 0.465 
Meso-Level Uncertainty ➔ Credibility 0.445 0.449 0.004 0.308 0.609 
Meso-Level Uncertainty ➔ Financial Performance 0.420 0.421 0.001 0.254 0.587 
Meso-Level Uncertainty ➔ Innovation 0.410 0.408 -0.003 0.236 0.566 
Meso-Level Uncertainty ➔ Long-Term Orientation 0.442 0.445 0.004 0.284 0.609 
Meso-Level Uncertainty ➔ Macro-Level Uncertainty 0.647 0.647 0.000 0.510 0.788 
Micro-Level Uncertainty ➔ Benevolence 0.430 0.435 0.005 0.280 0.600 
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Micro-Level Uncertainty ➔ Business Synergy 0.364 0.375 0.010 0.209 0.576 
Micro-Level Uncertainty ➔ Collectivism 0.453 0.455 0.002 0.320 0.601 
Micro-Level Uncertainty ➔ Credibility 0.483 0.481 -0.002 0.333 0.609 
Micro-Level Uncertainty ➔ Financial Performance 0.503 0.499 -0.004 0.339 0.638 
Micro-Level Uncertainty ➔ Innovation 0.516 0.514 -0.001 0.353 0.663 
Micro-Level Uncertainty ➔ Long-Term Orientation 0.504 0.505 0.001 0.347 0.665 
Micro-Level Uncertainty ➔ Macro-Level Uncertainty 0.637 0.639 0.002 0.522 0.749 
Micro-Level Uncertainty ➔ Meso-Level Uncertainty 0.843 0.846 0.003 0.751 0.948 
Offering Flexibility ➔ Benevolence 0.488 0.494 0.006 0.342 0.656 
Offering Flexibility ➔ Business Synergy 0.687 0.690 0.002 0.585 0.803 
Offering Flexibility ➔ Collectivism 0.441 0.446 0.005 0.307 0.592 
Offering Flexibility ➔ Credibility 0.424 0.432 0.007 0.279 0.595 
Offering Flexibility ➔ Financial Performance 0.386 0.392 0.006 0.223 0.570 
Offering Flexibility ➔ Innovation 0.725 0.726 0.001 0.601 0.855 
Offering Flexibility ➔ Long-Term Orientation 0.612 0.618 0.006 0.489 0.773 
Offering Flexibility ➔ Macro-Level Uncertainty 0.393 0.402 0.009 0.250 0.574 
Offering Flexibility ➔ Meso-Level Uncertainty 0.373 0.382 0.009 0.189 0.580 
Offering Flexibility ➔ Micro-Level Uncertainty 0.454 0.458 0.004 0.296 0.625 
Operational Performance ➔ Benevolence 0.311 0.331 0.020 0.231 0.507 
Operational Performance ➔ Business Synergy 0.412 0.419 0.007 0.307 0.551 
Operational Performance ➔ Collectivism 0.566 0.567 0.000 0.433 0.707 
Operational Performance ➔ Credibility 0.408 0.419 0.011 0.302 0.572 
Operational Performance ➔ Financial Performance 0.764 0.773 0.009 0.697 0.875 
Operational Performance ➔ Innovation 0.549 0.553 0.004 0.429 0.677 
Operational Performance ➔ Long-Term Orientation 0.566 0.575 0.009 0.422 0.737 
Operational Performance ➔ Macro-Level Uncertainty 0.441 0.441 0.000 0.303 0.592 
Operational Performance ➔ Meso-Level Uncertainty 0.388 0.400 0.012 0.254 0.586 
Operational Performance ➔ Micro-Level Uncertainty 0.455 0.458 0.003 0.291 0.650 
Operational Performance ➔ Offering Flexibility 0.503 0.508 0.005 0.377 0.645 
Power Symmetry ➔ Benevolence 0.610 0.618 0.007 0.458 0.798 
Power Symmetry ➔ Business Synergy 0.623 0.622 -0.001 0.483 0.756 
Power Symmetry ➔ Collectivism 0.369 0.384 0.015 0.267 0.533 
Power Symmetry ➔ Credibility 0.498 0.507 0.009 0.338 0.703 
Power Symmetry ➔ Financial Performance 0.343 0.360 0.017 0.214 0.550 
Power Symmetry ➔ Innovation 0.516 0.524 0.008 0.339 0.707 
Power Symmetry ➔ Long-Term Orientation 0.627 0.632 0.005 0.509 0.774 
Power Symmetry ➔ Macro-Level Uncertainty 0.543 0.550 0.007 0.366 0.727 
Power Symmetry ➔ Meso-Level Uncertainty 0.411 0.424 0.013 0.254 0.629 
Power Symmetry ➔ Micro-Level Uncertainty 0.355 0.370 0.015 0.221 0.559 
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Power Symmetry ➔ Offering Flexibility 0.569 0.573 0.004 0.454 0.700 
Power Symmetry ➔ Operational Performance 0.324 0.353 0.029 0.292 0.523 
Process Efficiency ➔ Benevolence 0.429 0.437 0.008 0.310 0.578 
Process Efficiency ➔ Business Synergy 0.464 0.470 0.006 0.325 0.623 
Process Efficiency ➔ Collectivism 0.594 0.596 0.003 0.484 0.711 
Process Efficiency ➔ Credibility 0.417 0.421 0.004 0.280 0.562 
Process Efficiency ➔ Financial Performance 0.469 0.471 0.003 0.306 0.642 
Process Efficiency ➔ Innovation 0.561 0.566 0.005 0.440 0.715 
Process Efficiency ➔ Long-Term Orientation 0.619 0.624 0.005 0.496 0.764 
Process Efficiency ➔ Macro-Level Uncertainty 0.461 0.459 -0.002 0.311 0.604 
Process Efficiency ➔ Meso-Level Uncertainty 0.367 0.375 0.008 0.219 0.549 
Process Efficiency ➔ Micro-Level Uncertainty 0.413 0.414 0.001 0.218 0.600 
Process Efficiency ➔ Offering Flexibility 0.663 0.668 0.006 0.556 0.785 
Process Efficiency ➔ Operational Performance 0.564 0.564 0.000 0.433 0.682 
Process Efficiency ➔ Power Symmetry 0.430 0.439 0.009 0.273 0.602 
Quality ➔ Benevolence 0.541 0.539 -0.003 0.389 0.650 
Quality ➔ Business Synergy 0.634 0.638 0.004 0.469 0.807 
Quality ➔ Collectivism 0.317 0.326 0.010 0.189 0.492 
Quality ➔ Credibility 0.505 0.501 -0.003 0.364 0.627 
Quality ➔ Financial Performance 0.470 0.472 0.002 0.343 0.602 
Quality ➔Innovation 0.821 0.819 -0.002 0.727 0.903 
Quality ➔ Long-Term Orientation 0.585 0.590 0.005 0.457 0.733 
Quality ➔ Macro-Level Uncertainty 0.351 0.352 0.001 0.219 0.496 
Quality ➔ Meso-Level Uncertainty 0.346 0.346 0.001 0.176 0.519 
Quality ➔ Micro-Level Uncertainty 0.342 0.342 0.000 0.162 0.532 
Quality ➔ Offering Flexibility 0.592 0.597 0.005 0.470 0.728 
Quality ➔ Operational Performance 0.499 0.507 0.008 0.380 0.666 
Quality ➔ Power Symmetry 0.493 0.498 0.006 0.320 0.677 
Quality ➔ Process Efficiency 0.494 0.502 0.007 0.343 0.668 
Supply Chain Collaboration ➔ Benevolence 0.781 0.784 0.003 0.708 0.870 
Supply Chain Collaboration ➔ Business Synergy 0.546 0.551 0.005 0.432 0.675 
Supply Chain Collaboration ➔ Collectivism 0.495 0.498 0.003 0.387 0.618 
Supply Chain Collaboration ➔ Credibility 0.773 0.772 0.000 0.682 0.869 
Supply Chain Collaboration ➔ Financial Performance 0.516 0.519 0.003 0.391 0.647 
Supply Chain Collaboration ➔ Innovation 0.592 0.591 0.000 0.475 0.711 
Supply Chain Collaboration ➔ Long-Term Orientation 0.690 0.693 0.003 0.587 0.801 
Supply Chain Collaboration ➔ Macro-Level Uncertainty 0.508 0.511 0.003 0.400 0.627 
Supply Chain Collaboration ➔ Meso-Level Uncertainty 0.490 0.495 0.005 0.361 0.623 
Supply Chain Collaboration ➔ Micro-Level Uncertainty 0.554 0.556 0.002 0.431 0.691 
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Supply Chain Collaboration ➔ Offering Flexibility 0.497 0.501 0.004 0.379 0.638 
Supply Chain Collaboration ➔ Operational Performance 0.443 0.457 0.014 0.360 0.609 
Supply Chain Collaboration ➔ Power Symmetry 0.713 0.718 0.005 0.602 0.834 
Supply Chain Collaboration ➔ Process Efficiency 0.473 0.478 0.005 0.358 0.612 
Supply Chain Collaboration ➔ Quality 0.560 0.560 0.000 0.436 0.672 
Uncertainty Avoidance ➔ Benevolence 0.572 0.572 0.000 0.445 0.693 
Uncertainty Avoidance ➔ Business Synergy 0.455 0.455 0.000 0.312 0.595 
Uncertainty Avoidance ➔ Collectivism 0.535 0.541 0.007 0.399 0.709 
Uncertainty Avoidance ➔ Credibility 0.535 0.538 0.003 0.419 0.658 
Uncertainty Avoidance ➔ Financial Performance 0.466 0.470 0.004 0.345 0.624 
Uncertainty Avoidance ➔ Innovation 0.528 0.530 0.002 0.393 0.667 
Uncertainty Avoidance ➔ Long-Term Orientation 0.614 0.624 0.009 0.482 0.795 
Uncertainty Avoidance ➔ Macro-Level Uncertainty 0.438 0.443 0.004 0.305 0.594 
Uncertainty Avoidance ➔ Meso-Level Uncertainty 0.317 0.326 0.010 0.183 0.508 
Uncertainty Avoidance ➔ Micro-Level Uncertainty 0.338 0.346 0.007 0.203 0.505 
Uncertainty Avoidance ➔ Offering Flexibility 0.495 0.501 0.006 0.367 0.645 
Uncertainty Avoidance ➔ Operational Performance 0.572 0.582 0.010 0.433 0.758 
Uncertainty Avoidance ➔ Power Symmetry 0.578 0.584 0.007 0.441 0.741 
Uncertainty Avoidance ➔ Process Efficiency 0.464 0.467 0.003 0.308 0.613 
Uncertainty Avoidance ➔ Quality 0.610 0.610 -0.001 0.491 0.716 
Uncertainty Avoidance ➔ Supply Chain Collaboration 0.595 0.599 0.004 0.491 0.725 
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APPENDIX E:   PLSPREDICT RESULTS  
indicators RMSE MAE  MAPE Q²_predict 
PLS LM PLS LM PLS LM PLS LM 
CA_BUS2 1.105 1.317 0.816 0.984 21.106 24.215 0.232 -0.093 
CA_BUS1 1.055 1.099 0.820 0.829 20.932 19.579 0.249 0.186 
CA_BUS3 1.183 1.321 0.924 0.996 26.342 25.325 0.207 0.011 
CA_BUS4 1.066 1.164 0.838 0.909 20.565 21.132 0.200 0.046 
FP_FIP3 1.003 1.107 0.772 0.836 17.724 18.654 0.186 0.009 
FP_FIP6 1.007 1.086 0.802 0.846 18.340 18.980 0.182 0.048 
FP_FIP1 1.235 1.298 0.999 0.989 24.677 23.623 0.140 0.050 
FP_FIP2 1.037 1.053 0.862 0.844 19.135 18.116 0.222 0.198 
FP_FIP4 0.936 1.054 0.726 0.802 15.944 17.424 0.159 -0.067 
FP_FIP5 0.954 1.043 0.766 0.809 17.233 17.857 0.228 0.077 
CA_INN1 1.085 1.208 0.836 0.931 21.695 22.999 0.235 0.053 
CA_INN4 1.224 1.498 0.907 1.085 28.537 31.761 0.191 -0.211 
CA_INN3 1.035 1.218 0.798 0.921 20.878 23.624 0.207 -0.100 
CA_INN2 1.085 1.217 0.831 0.897 21.141 22.772 0.249 0.056 
CA_OFF2 1.073 1.149 0.783 0.886 23.808 23.591 0.180 0.060 
CA_OFF3 1.115 1.144 0.845 0.871 23.128 21.523 0.203 0.161 
CA_OFF4 1.154 1.318 0.923 1.001 22.886 24.440 0.182 -0.067 
CA_OFF1 1.024 0.976 0.785 0.755 19.941 17.761 0.199 0.273 
FP_OPP3 1.090 1.136 0.845 0.895 19.714 20.171 0.051 -0.031 
FP_OPP1 1.002 1.031 0.791 0.796 17.036 16.786 0.096 0.042 
FP_OPP2 0.969 0.982 0.734 0.799 16.414 17.251 0.163 0.142 
FP_OPP5 1.171 1.402 0.923 1.047 24.931 27.964 0.096 -0.295 
FP_OPP4 1.145 1.215 0.886 0.925 22.439 21.747 0.074 -0.043 
CA_PRE2 1.195 1.282 0.970 1.022 23.687 23.345 0.195 0.074 
CA_PRE4 1.086 1.094 0.818 0.846 19.684 21.011 0.246 0.235 
CA_PRE3 1.040 1.142 0.793 0.845 18.814 19.150 0.219 0.058 
CA_PRE1 1.397 1.434 1.151 1.121 30.822 28.162 0.119 0.072 
CA_QUA4 1.108 1.223 0.851 0.906 21.339 21.554 0.219 0.049 
CA_QUA3 1.035 1.146 0.802 0.919 20.672 21.899 0.232 0.058 
CA_QUA2 0.983 1.098 0.766 0.867 17.148 18.873 0.210 0.015 
CA_QUA1 0.975 1.133 0.769 0.877 16.271 18.115 0.205 -0.072 
DES_AVG 1.252 1.471 0.980 1.126 29.205 31.802 0.350 0.104 
IRRS_AVG 0.824 0.860 0.651 0.651 14.455 14.328 0.408 0.355 
SI_AVG 1.217 1.286 0.986 1.027 28.955 27.725 0.349 0.273 
JOK_AVG 0.901 1.020 0.720 0.801 16.956 18.430 0.425 0.263 
COC_AVG 1.062 1.230 0.784 0.899 20.749 23.550 0.223 -0.043 
JOA_AVG 1.351 1.359 1.044 1.007 35.483 28.837 0.324 0.316 
GOC_AVG 0.964 1.126 0.742 0.819 16.820 17.813 0.224 -0.060 
note: RMSE = root mean squared error; MAE = mean absolute error; MAPE = PLS = 
partial least squares model; LM = linear model 
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APPENDIX F:   WORD CLOUD - DIMENSIONS OF COLLABORATIVE 
CULTURE 
 
 
APPENDIX G:   WORD CLOUD - DIMENSIONS OF UNCERTAINTY 
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APPENDIX H:   WORD CLOUD - DIMENSIONS OF TRUST 
 
 
 
APPENDIX I:   WORD CLOUD - DIMENSIONS OF COLLABORATIVE 
CULTURE 
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APPENDIX J:   WORD CLOUD - DIMENSIONS OF FIRM PERFORMANCE 
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APPENDIX K:   PHASE I ETHICAL CLEARANCE APPROVAL 
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APPENDIX L:   PHASE II ETHICAL CLEARANCE APPROVAL 
 
